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Introduction 

The US. Amy Corps of Engineers, U.S. Environmental Protection Agency, 
U.S. Fish and Wildlife Service, U.S. Office of Surface Mining, and West 
Virginia Department of Environmental Protection prepared a Draft 
P r o w t i c  Enviromafttf. Impact Statement @PHs)on mountaintop cod 
mining and associated valley fills in Appalachia 

The Notice of Availability of the DPEIS for public review and comment 
appeared in the Federal Register dated May 30,2003 (68FR32487). The 
notice announced a 90-day comment period ending August 29,2003. The 
period for receipt of comments was extended 130 days to January 6,2004 
and then an additional two weeks to January 21,2004, based on several 
requests from stakeholders. Comment period extensions were published in 
the Federal Register, announced in news releases, andnoted on the agencies' 
web pages. Requesters for comment period extension were notified by e- 
mail of the extension. The public review period was scheduled to provide 
concerned agencies and the public an opprhrnitytoreview theDPEIS and to 
offer comments on its adequacy. 

TheFederalRegister notice announced that the DPEIS was available an the 
Internet at .The other agencies 
maintained prominent finksto the EPAwebsite. TheEPAhas dis~butecfcopies 
to known interested parties andorganizations,local agency offices, and public 
libraries as indicated in the document at Chapter W:Distribution List. An 
EPARegion3 toll-free EIS request telephone hotline was in operation during 
the comment period to allow persons to request copies of the DPEIS. 
Approximately 140hard copies and 600CDs of the DPEIS were distributed 
to agencies and to interested members of the public. 

The Corps of Engineers led a communications team for the agencies and 
distributed a press release on May 29,2003 to the Associated Press and 

United Press International. The news release was posted on each agency's 
web site. Apress teleconference was held with twenty national and local 
media contacts. Follow-up interviews were conducted with other press 
contactsthatcould not participate. W~denational coverage of the availability 
of the DPEIS occurred in print and broadcast media. The news release 
announcedthe release oftheDPEIS,s-d theDPEISrecommendations, 
provided brief background information, the libraries where the DPlETS was 
distributedand contact persons for additional information. 

Thepublic wasinvitedtoprovide writtencommentsduringthe comment p o d  
and oral comments during the two public hearings. Written comments were 
acceptedthrough the mail or by placing them in a 'comment box' during the 
public hearings. Comments were also accepted through e-mail at: 
mountaintop.r3 @epa.gov .The first hearing was held on July 22,2003 at The 
Forum at The Hal Rogers Center, 101Bulldog Lane, Hazard, KY 41701. 
The second hearing was held on July 24,2003at the Charleston Civic Center- 
LittleTheat, 200 Civic Center Drive, Charleston, WV Z3UI. Each hearing 
had two sessions: the first from 2:00p.m. to 5:00p.m. and the secondon the 
same day from 7:00p.m. to 11 :00p.m. Notices of the public hearings were 
mailed by the Corps of Engineers to persons who mailed comments to the 
EPA during the NEPA scoping process. 

During the public review period, 712letters were received from individuals 
andorganizations. One letter was received from a group of members of the 
United StatesCongress.Three letters were received from Federal agencies. 
Nine letterswere received from stateor cornonwealth agencies. One hundred 
seventy six (176) people provided oral comments at the Public Hearings. 
Eighty three thousand ninety five (83,095) form letters were received. This 
document presents the complete text of the public comment letters and e-
mails in SectionA and the complete public hearing transcripts in SectionB. 
Each of the seventeen different form letters is presented once in Section A 
with a notation of the number received. 

. 
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w. 

~h ~etter,e-miid, form1etter, and mid statementwasreviewedand evdmtd. 
Changesor additions to the text of the DPEIS made in lesponse to COIXIIII~~~S 

areincorporated into the Final EIS through an errata sheet. 

To effectively and efficientlyevaluate and respond to the large number of 
comments, each written and oral comment was grouped into a numbered 
category. Paragraphs within a letter, e-mail, post card or oral statementwere 
identifiedby a set of numbersthat correspond to the numbered category.For 
example,a paragraph stating a preference for Alternative 3 was given the 
number 1-4. 

These following categoriedsubcategories wereassigned to pmagaphs (or as 
needed to sentences) within comment letters, e-mails, post cards or oral 
statements.The notation on the comment letter is the majorcategorynumber 
and the subcategory number, plus the second subcategory number when 
applicable(for example 1-1,or 5-1-2). Thefirst four major categoriesdonot 
have secondsukakgories.The mmaining categorieshave subcategoriesand 

-1indicates category 1 Alternatives and 
Thenowonrn addi~ondnotation of a fortherro wtbn dma~ve, 

5-1-2 indicates category 5 water resources and an additional notation of 
surface water use as a resource, adequacy of analysis. The notation 5-5-2 
indjatescategory 5water res0u~y:esandan additional notation ofwater quality, 
adequacy of analysis. 

Major category 

Secondsubcategory 

1. Abma.bi,~~ 
11. Preferewe for Ni,Action Alternative 
2. ReferenceforA l ~ ~ ~ a 7 e1 
3. %fewpace far Alternative 2 
4. PreferenceforAlternative 3 

with all alternatives p e n t e d  
6.TheAgency ReferredAlternative should be modified in a 

specific way 
7. Preference for an aliternartivecmidmd  in the EIS but 

not evdu&edin &tail 
8. Suggestion of an alternative not considered or evaluated 

in the 
9.Opposition to lbfTMNF 

ition to easing enviromnM regulation, including 
sitiontochanging or eliminating tbe S & m  Buffer 

D n e d e  
11. S u p p o l t o f W  
12.Support of no additional regulation 
13. Other 

4. other 
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3. 7, 

3. Use of PublicX s l v a l v e r n m ~ C ~ ~ ~ ~ t  
4. Public Meetings 
5.Adequacy of Public CommentPeriod 5.Ternstrial E;rorst 
6.Other 6.Other 

4. 8. 
1. Adequate 1. Federal Threaened,Endangered,or Can& 

2. Species of Concern 
3. Other 

5. Water 
1. SurfaceWater Use as a Resource 
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7. Direct StreamLoss 
8. Other 

5.Other 

6. 
1.NOll-game 10. 
2.Game 1. Population P (i .e.number and age structure) 
3. A~fama 2.Ca13~3mwJu:~l 
$.Invertebrate mdh s c t  
5.Aquatic Hora 4. qUality oflife 
6.mer 5.PublicHealth and safety 

6,Aestln&c Vdms (dsud,noise, etc) 



11. Econordc vahes 
1.Emp1oyment 
2. BusinessViability 
3. Private Property Values 
4. Tax Base and Payment to states 
5. Non-trachtiond forestproducts economic issues 
6.Traditional forestproducts economic issues 
7.Tourism and recreation economic issues 
8. Coal industry economic issues 
9. Other 

12. Government Emcienc~ 
I.Permitting 
2. Qther 

13. Excess Spoil Dkuosd 
1. Fill Minimization 
2.Fill Stability 
3.  Other 

14. StrearnHabitat andAquatic Fun.ctiom 
1.Assessing 
2. Mitigating 
3. Other 

15. A-
1.Blasting dust and fumes 
2. Other 

16. Blastin@@) 
I.V~bration 
2.Fly rock 
3. Other 

17. FIooding 
1. HoodingEvaluation 
2.Fear of Flooding 
3. Qther 

18. Invasive Swcies 
1. Used in reclamation 
2. Increased opportunityfor invasives to spread 
3. Other 

19. Reclamation 
1.Contempmeous reclamation 
2. Reclamation with trees 
3, Other 

SecondarySubcategories 
Each subcategory commentwas furthercategorizedintothe following 
secondary subcategories.Except for subcategories under Major Categories 
14,which have no secondary subcategories. 

1. Legal 
2. Adequacy of analysisor statement of impact 
3. Monitoring or mitigation 
4. Specificedit 
5. Factual material provided to include in EIS 
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Section A 

Statement during the public comment period. The Federal Register Notice of 
Availability datedMay 30,2003 announced a 90 day comment periodending 
August 29,2003. The public comment period was subsequently extended an 
additional 130 days to January 6,2004, and then an additional two weeks to 
January 2 1,2004. These letters were made available for public review on 
the EPA website http://www .e~a.~ov/re;t.io~/m&top/i ndexXhtm. 

The written comments were reviewed and evaluated. Coments were 
grouped into afferent numbered categories. The coments are presented half 
size with applicable numbered categories identified adjacent to the comment. 
Form letters are presented once with the number of signatories. 

The written comments a .  presentedin the following order: 
Elected Officials 

* Federal Agencies 
State or Col~llllonwedth Agencies 
organizations 
Citizens 

h&viduaI Letters 
Fonnxletters 

An index of a author's name and the page number where the Comments are 
presented is included at the end of this document. An index of organizations 
and the page number where comment letters are presented is included at the 
end of this document. 
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Elected Officials 
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Pd betwen 0to 75 ames or 76 to 
250 acres. Howwm3tb May 29,2003 Draft EIS o no dternathes regw$na, valley
611 siaR redricti~as, 



Mernkr o of' t i w g e s u  Manher of Ceny c5ss 

mining CDM@C~B h t  w d wntinue to iacrmse, nut minimize, the h d l  
en~ironmentaleffects ofmount&nt~premoval mining. 

R1 
Member of t'Calzgrrss Manbe! ti fC U ~ ~ L ' S ~  

bufBe~zone and the 
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Federal Agencies 
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James EDevine, United States Department of the Interior 
-.. 

United States Department of the Interior 
as.O-Ia- I-

Reply MerTa: 
MailStop 423 
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No justification is provided for tfpa assertion inthe seumd senteam ofthis paragraph that 
MTWVF impacts on valley bedrock aquiferswouklbe limited The iustification 
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Water Itasources Division 
Western Region 

345 Middleficld Road. MS 435 

December 29,2003 

TO: John Foren, U.S. Environmental Protection Agency, Region 3, Phdadelphia, 
Pennsylvania 

FROM: Theresa Presser 
U.S. Geological S w e y ,  Water Resources Division, National Research Program, Menlo 
Park, California 

SUBJECT: Technical Comments on the Draft P r o ~ ~ t i c  Environmentai h p a c t  Statement 
(DPEIS) on Moun&top CoaI M i m g  and Associated Valley Fills inApp211ach'i 
concerning Selenium Sources, Monitoring, and Prediction of Ecosystem Effects 

SUMMARY 
The Draft P r o p m m t i c  Environmental Impact Statement @PEIS) on Mountaintop C M  Mining 

and Associated Valley Frlls (MTMNF)m Appalachia is criticdiy deficient because I) supportrng 
documentat~onfailed to adequately quantie and aoaiyze the effects of selenium on aquatic life; and 2) 
proposed alternatives fatled to address the protection of aquatic life h m  potential adverse effects of 
aeleruum. Although extreme Se contamination causes death m adult organisms, the responses of 
greatest concern are mI"frment of reproductive success (e.g. failure of eggs tohatch) and 
terntogenesis (defornuties in juveniles) in b ~ d s  and fish. Streamlming the permittmg process and 
monitorrngthe decline in water quality and ecotog~cal health m affected watersheds do nothing to 
reduce selenium concentrations or limit impacts. Proposed control meawes to neatpalize coalmine 
drainage (CMD) with alkaline addition may exacerbate the mobiiity of selenium and hmce it%Ioding 
to the environment, Ali aitenatives require mitigation of unavotdabie imp*& to waters of the United 
States. Proposed mitgatian measures in the DPEIS, specifically sedimentation ponds and associated 
wetlands,l W y  would allow elevated sekenim risk environments for & i s  and fish b e c a m  of 
increased opportunities for Se biomaytiftcation in food webs. 

The DPEIS has left out 1) fundamentaldata on selenium concentrations in sedmmt, mvertebrat:es, 
fish tissu~, and bnd eggs; and 2) mfomatton on dietary pathways md vulnerable predgor species. 
These data are necessary to assess pomntaf impacts from bioaccu~lulatbn of selenium in the areasof 
mountaintop mining and valley filb. However, based solely on selenium concentrations ia streams and 
sedimentation ponds rmtvmg drsckarges from valley fills, adverse ecolog~cal effects From selenium 
are likely to occur in the DPEIS study area. The median selenium concentration m ssh-eams atfilled 
sites was approximately two-fold above the toxicity threshold for protection of aquatic life (5 pg Sen)  
and concentrations at individual sites were as much as ten-fotd above (Appendix D, Stream Chemistry 
F m l  Keport, 4/8/02}. Sediment controf ponds at the base offliis contmn~d some of the highest 
selenium concentrations (up to 42 pg Sen).  

GENERAL COMMENTS 
Several components of documented field case studies may be applicable to selenium mobilmation in 

Appalachia. In contrast to many other contaminants, sources of selenium and significant 
envrfonmentaldamage due to selenium have been well documented (Lemly, 198.5; Press@, et al., 
t994; Lemly, 1997; Hamilton, 1998; Skorupa, 1998; Presser and Piper, 1998; Lemly, 2002; Seiler et 

DPEIS le~lwsin doubt whether mining and mitigation can proceed while controlling environmental 
selenium concentrationswithin protective ranges. 

The DPEIS cumufativeeffects a l y s i s  &so may nced to consider the combined effect of o k  
environmentalstressm imposed by a general decrease in wster quality and ecological health in 
w a t d e d s  impacted by mining what evaluating selenium risk (DPEIS Appendix I). Environmental 
seleniumdata and ecological risk thresholds may be applicable as part of the proposed action to build a 
database(Action 12, DPEIS I1 G69) to determine 3f a scientific basis fur a cumulative-implmci-
threshold be identified in the future. 

A r e c o m m d e d  seleninium monitoring program would include a, mass balance or budget through 
affected watersheds {i.e., inputs: fluxes and dorage within environmental media; and outputs); food 
web analysis; life cycle analysis of vulnerable @tors: and identification o f  elevated risk areasernd 
seasons ( m e r  and Piper, 1898; Luoma and Presser, 2000). Studiesofthedocumented,(DPEIS IHC-
17) wett&veloped, and predictable food web of pond systemsand impoundments rnay be particuiarly 
important. Those species feeding on benthic and emergtmt aquatic invertebrates such as salamanders, 
Acadim Flycatch, and Louisiana Waterfbsush may warrant specific monitoting. Cattail wetlands 
suggested asmitigation to increase productivity, water quality, and biodiversity rnay require increased 
control measures and monitoring(DPEIS 1-14), 

Results afscarnprehensive monitoring approach could be used to forecast ecalogic~8 effects o f  
selenium under an array of scenariosthat could result from different resolutions of waste management 
issues. Effects-analysisto calculateti& would take into account not only reproduction, but also 
reduced growth and Immmo-suppression.Sourcerock and waste aneafysis may show that some mining 
areascontain less selenium and that some mitigationmeasures have less risk in tenns of mobility of 
selmium in food w&. Climatic and hydrologic effkcts and the progression of acid mine drainage 
may be attenuating variables. 

Given below are specifrctechnical commals a d  further rscomendatiorrs for monitoring that 
may help provide a basis for undaswndingthe BiotPansfer of selenium in the ecologically rich and 
diverse watersheds o f  Appalachia. Attachment 1 is a s-y of background infomation for the 
DPEIS. 
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Wafer rhemwry arurljwjs &Jared wlenium in  /heqfthe eight sits in ih&fwdRiver wrtrtwshed 
ussociiite*clwith vi&yJills ( m e  18). 
Rumge 9 J tu 31J &WL 

The UPELS (page I-9) dooumwQ fm thtt etudy arms that: 
1) During 1985to t998 a) an average of 365$&/year w m  con.strvcted: and b) 5,168 acres ofjill 

in 15,733acres ofwatershed wen: approved. 
2) ZXliuy 1999 to 2(HI a) an average of 217.PlIsfyearwere constructed; and b) 3,016 acres offll 

in 26,570 acres of watershed wen: approved. 
No other category of streams (i-e., s tmaw & arn -mid  amas or streams in mrned amas without BDI& 
fills) had violations of the sdenium limit. 

S d i w n t a t i ~ nponds for drains@ from fills also were sampled as patt of theStream Chemistry 
Find Report (Figure Se-1,24 to 42 pg Sat), but were not illwtfated as a separrrlt: category. Drainage: 
from a l  valley fill areas is required bpast through a sedimentation pond and addifions1 pondsmay be 
on a mine site where ne& to control sedimmt and runoff from other d is turbma (DPEIS HI J-7). If 
treatment is necessary, the aedimcnhtion ponds are narmaIky uscdas treatment basins and may be 
comi%ructed m a series. Mitigation wetlands also may be constmeted at the toe of filled stem. 

.&LdffgicafE&&$ ofScIwiuni 
Lmla inthinatition and data also are givm to help mess ar predict selenium's cu-t exposute and 

effwts m the WEIS study weti or as a result of future mmkg activities. For exampic, sehium 
clmcentrations in$II a t e r i d ,  sediment, bvrxtcbnttes, fish tissue, bird eggs, or piants are not avajiabfe. 

Bioaecumufation and uptake via food is the most i m p o m t  route oftransfer to uppr tmphic level 
species. Upper tmphic level prttdatoa are more at risk htheir pcey, making it difficult to use 
hrtctitionaf methods to predict risk fFom environmea@lcuncmmtions&me. Skamga (1  998) &scribed 
field case studies showing different de&rr?crsofsetenium &?Sects ina variety of wetlands and reservoirs 
with identified sourcesof selenium. An especially well documented case study exists far Belws 
lake, North Caroiina where sekenium contaminstion resulted in local extinctions ofmost fsh 
popuiations in a cooling wafer reservoir used to dispose of cod fly-ash (Ixrmly, 1985; 1997). The most 
well known case ofseienium pnisaning in a field envirmment is at Keskrson National Wildlife 
Refuge in t b  San foaquifi Valley, California (Pretvser and Ohlendorf, 1'387). There, temtogenesis was 
widespread inpapuiations of water birds and repmiactive faiture occurred in populations d fish 
because of agricutturalhinape pwtices. A more reccrit case of acute gelmifun poisoning of 
livestock in Idaho has resulted in the death of more than 300 sheep who fed on forage grown on 
reclaimed waste dumps (Piper et al., 2000). Comprehmiva:rwiews of .theeffects of Se in birds and 
fish are given in Skorvpa and Ohiendorf, 1991;&in% t 995; USDOI, 19%; Skorupa, 1998; Lemty, 
2502; Hamifton and HoEfinm,2003; Mzt@ndorf, 2003. 

As noted previously, based on establishedguidelines and the current understanding of selenium 
biogeor:hemist-ry, e c d o p d  effwts @om wlenium imeas of valley fills are likely b occur. 
S m t i l t i o n  ponds may bef a t  concern Selmium-contamioad impaundments appearto 
prbsent greater risks to v.Ndlife than selenium conminaed  streams and rivers (Skorupa, 1998). 
Protective guidelines also asecalculated thrtt t?irlabli$hCoflCem for the environment at 2 ~ t & ,SwZ for 
freshwater (USFWS and NMFS, 2000). A 2-gig S& criterion is in @ax at evaparatien ppohds and 
wetland channel in the San Joaqujn Valley, G&lifornia. Additionally, USEPA is redefining seleftium 
criteria for the protectian ofwildfife and aquatic life to take into account exposure ffom food w e b  
(USEPA, I998)+ 

S n u m  of Sdmim 
Coal is a mbgnized sourceof selenium both thruugk selenium enriched pwticutatt?~from the 

burning of fossil fud and fly-& disposal in aquatic environments (Lemly, 1985; 1997; 2002). 
Availablednrtaon a whote-coal basis for trace elements incoal smpies fmm West Virginia show an 
averageselenium caficentration af 4.2 pg Sdg.with a range of 2.8 to 21.3 pg SSe/g (DPEIS Appendix 
D, Stream C h i s t r y  Final Repor&4&//02; West V'vghh b b g i c a l  and Economic Survey, 
www.wvgs.met.edu). The Stream Chemistry Repert alsostates that disturbimg coal and mils during 
mining endd be e*pected lo &f In vjoiutions of the stream limitfor .wIeniuin(page 74). 

This mnge ofsdenium mncemins in West Viqinia caalsis campamble to th& in source m k s  
of the W t  Ranges of Catifda, but is lower than the rango occurring ia phosphorites of southeast 
]Idaho.Processing a%tiea in these pnsbiem amas call attention to mtbpogmic connections to the 
mviroment (irrigation drainage, oil ~FmingeBYueats, waste sbab production), in addition to surface 
pto&@s&(weatherin& ewion, and runotr) A d  hydrologic factors (aridity, drainage progression), that 
can ul~mazelymediae cmmrrinatjon. 

Shah associated with coals that m displad  at the time of  mining and eonseqamtlyconcentrated 
atfrl! sites my be a murceof wlenrurnto dew- ofvalley fill comtmction. In general, 
sdctnimn sources to the environmentare llnked to orgmic-etwbhd sedhmm&ry rocks-black shales, 
petdeum source rock piXksphari~s{Fremr Lrt al., 2W) .  Their globsl distributicn is dependent an 
the fundamental mle of essential elements such as wleeitlm in determining primary prcrductivity in 
mient d e p o s i t i d  entuironments. Coals rur: inr:iudd as a subset ofjx&roklrm source rocks(Klemmo 
and UW&& 1991t As iuustrstedby the case of phosphorites in fdaho,waste shate in comparimn to 
ore, is more enriched in selenium (80 ftg Wg v*50 gg U g )  (Presser & aL. 2004). 

Example Erom the $an Jlumquin Vdley, Cafifvr~ornietand wste-rock sites at phwphate mines, X&O 
highlight a present-day mechanism of selenium mobility in the enwmment that invotves exposure of 
arganie carbon-fich rock to the oxic conditions oftfie atmosphere and surface and ground water. 
Selenium is oxid'& from relatively insdubk selenide (St?) and elementat S$ to ~olubte oxyanions, 
selenite (SoQ") and seknste f~e02)under alkalimconditions {Presser, 19%; Piper et at., 2000). 
Organic selenium (operationally defined as orgmicselenide) also can exist in the dissolved phase. 
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2) Forecust .%ienirrm Eflects Under an Array of Management Scenurias 
Determrnatron of a Se inass balance or budget fw the DPEIS watersheds and Se cyclrng through the 

cnmponen@of the watershed's ecosystemsare crurral because of Se bioaccumulntion. A 
comprehenswe irnked approach would lncludc all conslderatronv that cause systems to respond 
diffcruntlyto Se contamination. Compurison to multi-media guidelines could be made to assess 
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ATTACHMENT 1,Swmrnary of Bsekgounl  Information 

Loedon and Cmi PmducfioR 
The study area of the DElS is Iocated within the Appalachian Coalfield Region of the Appdachian 

Plateau physiographrc province md Bihunww Coal Bein  @EZS 1-5). The study area encompmssw 
approxunately 12 miillon acres and extends over p t m m  of West V~rginia, Kentucky, Virginia, and 
Tennessee. Surface coal &g praduction (million short tom) in the study area for 1998 was: 
southem West Virginia's 48.6 eastem Kantucky's 49.6: Virginia, 8.5: arid Tennessee,I .6 @EIS flf N-
3 & 4). Ninety-five percent of &st surface mining in wathern West Virginia wwld be classi%edas 
MTWT mmmgrn covered under this DEIS (DEE III N-I). Estimated remaking years of surface 
productron in West Vaytnia 1% 49 and in Kentucky IS 108. 

MomtaintapRraJuvrrl and VrxLlcjt Filfs 
For large scale mountaintop mining to mcur md excess spoils to be generated two factors must be 

eo~nctcknt~I)  steep termin and 2) sufficient coal reserves located c l w  to the tops of mountains and 
rtdges {DElS If1 A-1). Removal of rock above and h e e n  coal seams results in waste material 
(spoils)beiagplaced in disposal sires adjacent to mining. Typical locations for excess spoil d i 5 p d  
sites are valleys, known as heads-of hallows or headwatec stream reaches (DEIS 1-1). f i e :  study area 
covers the rcgian where valley fills hove ken constructed or will be c o n ~ c t e din the future as a 
result of coal mmmg ~ttmties.  

Ecosystc)~ss 
Hydratogic condrtions and geoIoglc processes in the DEiS study area are such b t  most of the 

major rivers and tributaries wt ofthe Misskippi River originate in the mom&+ of the Agpalachiirn 
regions @EIS HI A-1&2). Some headwater &ems are intermittent or ephanefaii. Inyomdad water 
and wetlands also provide aquetic habiht in the DEE study a m  (DEIS Ill D-1). 

Ecaregiom in the r;tudy arm are untque because t h y  combine ch~&eristieatly northern species 
with their southern counterparts, and &us boast enonnous richess and diversity (DEfS, [If A-l). 
Headwater stream populations have the greatest potential for natural wkctionprocesses that may 
result Indevelop& of new spiedsubspeeies. 

ahr:southorn Appalachians have one of the richmt salamander fauna in the world (lTIC-2 t). Many 
species of birds, such as the Cerulean Warbler, Louisiana WatePthmsh, and Acadia Flycat&%, drspend 
on I q e  @ens of relatively unbroken forest (93% forst  cover, DEIS I1 C-62) and headwater stream 
habitats OlfC-22). The DEIS study area is unqw and i m e t  in the evolution and speciation of 
North American freshwater fishes (IY D-3). Fifty-six species of fish are present inthe DEfS 
watersheds, with small headwater streams harboringpopulations with unique gemtic diversity. 

ltnpactf 
A decline in water quality is predicted in mas of surface mining because of the exposure of cod 

and overbuden materials and increasing rates of oxidation of sulfur-bearing minerals such as pyrite 
faElS If1 D-6 & E-I). From historic data, streams ciassified asfilled had lower numbem oftot4 
species and benthic species thm un-mined stream. Acfions5 and 6@XIS11C 4 3 )  &dress evaluating 
effects of mining operations on chemistry mdbiology and refining sciencsbased protocob for 
assessing ecological function, making permit decisions, and establishing mitigation requirements. 

Cumulof3wImpacis 
Landscape-wake cumutative impact studies indicate that watersheds subjmted to mining drop in 

rank, signaling a decrease in ecological health (DEE Appendix I). However, sewd alternatives 
reswicting cumulative imprtcts to waters of the United States (e.g., prohibiting fills in one out of every 
two first order streams) were dismissed because limiting the toss of headwater streams to conserve the 

health of the watershed m y s t e m  has not been grown (DEE I1 D-6). According to the MIS, 
existing data do not show W at 8c~xps-&e-bardcumulativeimpltct-thresh014 c d d  ~ p k e  
specific evaluations of all W F and other disturbances within a defined Cumul~tiveI m p 3  
Area/watersbed. 

The DElS proposes an &ion .to build a d a t h e  to determine ifa scientific basis for a cumulative-
impaet-thte~holdcan be identified in the Mure (Actton i2,  DEE H C-69).Further associated actions 
would involve developing an interagemy, interdk~pliwamroach for NEPA srnd C f m  Water Act 
aquatic cumulative impact assessments, &eluding definition o fthe cumulative impact area fm each 
resource of significance. 

WgaNuu and Copnyicnsdi~~ 
A11 dtemativesrequire mitigation of wurvoidable imp& to waters of& United States (DEIS IV 

B-8). Miti$intjonwoufd compensate for fuwtions Iost by fillingheadwater streams. These pctioes 
inctude stream construction or enhancement, wetland construction, riparian habit& restoration or 
mhancemmt (DEIS XV 8-8). Cattail wetlands, for example, have been suggested to increase 
productivity, water qudity, and biodiversity(DEE3 1-14). Off-site compasatory projech nay be 
n e c e w q  b x t s e  of limitations to functional replacementson reclaim& mine areas. 

Mitigation srem s&n includefill sites and the drainages belowfilI sites (toesof fills). Valley fills 
a d  as reservoirs and pmvide a relkibie stream of wata dowmtwm due to incmmd base flow injfled 
arms (DEIS I-14). The net f leet hh t  stream Pcegments that were ancc epkmercrl and that supported 
only sporadicbenthic life before ding, new flow perennially and support benthic life throughout the 
yaw. Topoil sdstitution or mpEacement with re-ve-tion is  also 8 part af  reclamation. The top ten 
fees of oxidized subsoil is loosely dumped to promote rooting and tree ptoductlv~ty(DEIS page 111J-

1% 

MonItoJng 
The fnceriinl Chernic(11JBioIogicaIMonilorittg PPotocolfor CmiMinhtp Permit Aptication 

(l1/19/00), a guidancedocumens requires adydng selenium to a detection limit af0.6 ug SdL as 
part of chemistry martitoring during rhe assc!ssmnt of baseline conditions. Biological monitoring 
emphasizes quantitative surveys of organisms and physical habitat characterization. 
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Betsy Child, Tennessee Department of Environment and Conservation -

,. * 

P k  find embsd the d e W d  conunenta h m  ow technid strrflrto the MowtaintOp
mi@.P &se c o r n e m  arr o&ciat and con@&
&SWc of Teramsee 

ANALYSES OP TIfF, ACITOhlS TO 

prrrjadlk Tke&noaanin 
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STATE OF 'IFNNESSEE 
DEPARTMEm OF ENvrrr8NMEN"rIWD CONSERVATION 

Division of Natural Hetitage 
14th F b r lL&CTower 

August 4,2003 . .. -

Mr. John F o m  
U.S.EPA (3ES30) 
I650 Arch S M  
Philadelphia,PA 19103 

the DEiS described 

. '-2 


+.. - .  . . . -
,. .-- .".-a 7 * . . . h 
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- -- --- DonaldDott, Kentucky State Nature Preserves Commission 

The C3mmbbn.W majorconawns with the onvirmnmental impad&resulting From this 
dado f 4  mining extraction. Fixr;t is tha loss and fqmmution ofa si@ficant wea of 

cbrul~a-USrPWS Specks d 
b l y  line" pJepfw:mt:riiIheadwater 

gr miam forptwe%&&of spoil material. 
dawlastreamfrom tficse activities. The 

eon ofthe PPcfed ALternativr:(AlCmeive 2)  wit1 serve:to 
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Robert Logan, Kentucky Natural Resources and Environmental

Protection Cabinet, Department for Environmental Protection

 10-2-1
 5-7-1 

Herbert Harper, Tennessee Historical Commission 
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Aubrey McKinney, Tennessee Wildlife Resources Agency Michael Murphy, Virginia Department of Environmental Quality


 5-7-1

 19-3-3

 19-2-3

 4-2 
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Deperiment of Environmental Quality 
OfficeofE~~viromc~~ttdhmct Review 

The Depamnent of Enviromntntal Quality (DEQ) Southwest Regional W a received the 
subject CD on June 17,2003. The SouthwestRegional Wee is responsible for implementing 
regulatory air, wara aid wkcae pmgrams in thirteenof  Virginia's wuthwcstmn most counties. 
Of these thirtear c o d e s .  Lee.Wise. B u c b m n  Dickensoa. T~zewelland postions of Soott md 

r ---

The N~~ f)btriri@tofCcnps of 

each ofthe permit programsmtd points to the changesthat should be implemented so that a more 
straieht forward review can be vccomwli~htdby all parties. For indance, SMCRA p d t  
authkwtion should incorporate requ~mentsibr &nimization and aitanative d y s i s  for 
excess spoil disposal. Rule-making that ismore consistcat with the Clem Water Act Section 
#(b)(l) guidelines would allow agencies to work to~therinstead oftrying to fulfill guidelines 
at cmss-purposes. Development ofadvancedidentiticationof disposal sites (ADID), watadtcds 
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REVfEW ENB-IMfB: 

A .  Plaase review the dommn;t carefulLy.- X f  the pragoeal bas 
sarliaf t i . @ ,  Lf! ttm dwmenc i s  a Eedersxl 
a etatre ~ipplametnt),plaase consridex 

your eaxaiar e~mtentsMvca Meen ad@q\latalyaitdrc\s 
f---. . 

8. Prepare your agency's comments in a form whic m d l d  be 
acceptable for respanding directly to e gmjefr fhpcment 
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You writ ur a CD on bhs 8mbjeae end aslurd ua to cmamnt. W e  9&wmvt?y
far^ s&ew mrRPahea mat -Id wnm ptancfa1;ly be impacted: Panningwn 

QPa, S t .  Paall Wiee C m t y  BSA, maybe Bichlurda. TItQ mber #TP sarrrtrao 
arc anall tnauatain tap ra%woirliOY 1- mmr-&fr# lib pCIIZad fee or 
~~annagm.oar cementa 
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B. Prepare your agency's conanenks in a form which would be 
acceptable for responding directly to a project proponent 
agency. 
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lead to a USlWS tskeovcr the state's-role in involviq T&E species on mine 
sites. When tke USFWS was unable to get DMMB to agree to thisappraach thay dectincd 
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by Timathy Mmkhwith Dr. Donald Cherrycouclndag that s d i q  
~ ~ ~ ~ ~ ~ a m i c h m m t ~ ~ ~ o a 4 o ~ m t a r r r p a p u f a t i o n ~ , i n c i u d i n n ~ ~ 
16-64 


th9tfwwBvabtntlas~f 

metric. 
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These ~acio-ffionomir:impactittocoal fi& 
~ i d r a s d i n ~ E f 1 3 .  

m i n a w d ~ w h 6 ~ e  

nrinisgto underground Enining. Tads irrelwsnt in&nmtionshouM1bc deletedfkamthenpm. 

~ I & p ~ h a u P a l g s N . A - 3isddEadiagta&reader.Themafh-
~basawnditi~dof~&gitemthnrVingp. 
~ e d s 0 i ~ t o r e ~ a Z t o L r e J t r y ~ ~ s r r . ;  
landnarable far k d a ginindfierd couaSies of m v & m mV i a  is 
mining land UsGp ofhyl 
should no9 imply that %mafry isthso&y dashshlewe ofm- had. 

Page IV31-1=ti011 kexgy, &ta&, or Dsp1atab1;~,RE80uzwlrrSpnirsrnante faib tod o n  that 
oneof &Q m q i w t s  of9MRCA is to mmdmize cod recoveny. ThaBLSwtbnr M 
tocogaizcthis mvm&rtaeiPvban t&mlJitiuw. 

~lrmguageonprq?e,IV.Ci-3igivarread~~irnpregsiwthat~;saiaaop~gis 
di@x.dng local ~onll~unities,Them is  noevidemeofthirinV i .InVirginla,pmpIs h 

that mmtntctad 

raPtrictfuturemini~wouM~hrnmloGateoancmiimdhast~~~~dsclioaaf~ 

commmitirrr. Them ~ O I L B O ~ ~should berecognizedind#:BE. 

Steep Skqs Term& ef VSrgininr 15-3-2 
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a_fHolIawFill Drainam 
West by Timothy Mrrrickswith Dr.Donald Chnry do nd support this conclusidn. 

A Survey ofthc Water QmWy a iSmPnu la h e  Frimnrg 
rnCor] m h , g  
NoVirginia study infoimgiw~Muded.The mme f iv~Wedt V&da wdtmhtxh were used Lr 
the eheaaicalwater quality m e yasfortheecalo&al wwey. 

A S m e y  otElglst Majar &psik  Xnsect Ordrrrr Aggodsted altb S W  EapdwatorStmmm 
S~lbjecttoVaEey B%4s &am i'4wnkbatop Mlnlrrg 
On page 3 ofthis study, na indication ifanyofthe strwunssampledhwibeen dvtmsfy 
by past ltlinhg*lo*& or o h x  ~~Livitias, 

~~nalexpertswr?nenotusedk~studi~.~~theatudyfartaw~euas&No 

studies WLYe 4%whctedin 
Snciaty of Amerim 
by Ianhmeps boday 
rrhoudnot be dmm 

Hadel Tern- r;lepsr*t 
Tmar that wem ob?viow of an iaYpimentadplantingproet;pn (mbyplantation 

-wtnanot brmd 
to the nativc~M e  

b~)syatemrecwaryme 

rcsclaimed mine sitafi h n d d  k b e d  the WoU papraas ~~~ wAnin-presg deleby HoM 
f2W)&OWE thepwtcntid fixrbmtbsimdnd m a y  cnm-ed surfbe Ldnda Itis 
extremelyimpatat  toBotsthat,tilrethe Slcmsm d c 1 4  hm@wdyws ofprcc1amv 

Page2 of tbastudy givea ther& the impmaimthat ull surface mines laws hugs tracts of I~andaThisiswttrueinV~aMoreh85%ofd~landinV~aLntcrmed /-5-L 

Page 2 undca the headingof Ccmcluoioa,it is noted that the lower endofthe opbemgsf stseam 
arevervhi&inthevlil)av~reftrictiaathf;gmolmtoffi11~coatdb~]acedmthe~ 
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Paul Ruthman, Kentucky Environmental and Public Protection Cabinet 

Comments on Mountdaintop MiningNdley Fills in Appalachia Draft 
ProgrammaticEa@ronmentai Impact Statement 

The Kentuc4  Environmental and Public Protection Cabiaet (Cabinet) is the newly 
established agency with replatory responsibilities for the program areas t h t  are the subject of 
the Draft Mountaintop NltningNa1by Fills in Appalachia Programmatic Environmental Impact 
Statement. The Cabinet hereby requests tttat it be afforded an additional three (3) weeks to 
provide its comments. Thase policymakers responsible for h e  provision of the comments were 
installed in the last two (2) weeks. They bave not had the opportunity to review the issues due to 
the recency of their appointmats m d  the reorganization of the agencies with programmatic 
responsibilityand, therefore seek this extension of time. 
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LaJuana Wilcher, Kentucky Environmental and Public Protection 
Cabinet 

en*- alritiiy crf gweramlent that tbiir 8ctivity is 
aonduetgdia8 d m a h e n t a l  

C o m m o u w e n t ( h o f ~ v  
Environmentaland PubiiiProfactIanCabimt 

January 21,2004 

Tbsf Kent*lclrj &u~lundnt.al and Pubtic Frobdm Cab'mtt @PPC) webmes thp 
oppaptuniey to subnrie emmtixt8 on tbe 
0on mountaintop n&&&dLey fils 
the U.S.1 3 l w i r c d  F d o n  &a 
Mining and Pi& and ~ i l & f %f&ee 
Protcctiw. HPPGirplinemvstatc 
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d . 

Soh 
January 21,2004 
Page 3 

The socio-economie Btudies do not ~tccmtely address the effect the bss of cod-
mining jobs would have on the Appalachian coaEeld ccmmuilities or the effect 
minmg aotivities may have on the developmerrt of the tourism industry. The 
Kentucky coal industry directly and indirectly mploys over 56,000 and is a $3.15 
billion industry (Kentucky Coal Cotmcil). Clearfy, the coal iaduyrpy has a dramatic 
iafluence on indivi&d cod counties. Miners in Martin County represent nearly 30% 
of the warltrforce and over $41 miffion in wages, reptwtltiag over 48% of the tot& 
comty wages with an additional $1.8 million of cod weranee taxes returned to the 
county. In Pike County, minets represented 15% ofthe workforce, with $I 82 million 
plrid in wages and $3.3 million renrrned in coal s e v r : m ~taxes. 

B. T%e *NoAetlan AIrsnrarlve9'is Snrp~apcrijckamctmi& 

The "No Aetion Alterruttiwe" should be revised lo acknowledge rhe m y changes 
h t  have &in SMCRG and WE regahtory projgmm since fhe EIS was 
started. Since 1998the SMCRG, BPA and COE programs (pasticukrly the SMCRA 
andCOE i v q ~ t s )havebee& md canrinwz, to change. For exampte, in 2W0 the 
GOE Louisville Regional office advised the Kentucky Department fbr Surface 
Mining Reclmrttion and Edmcement @ S m  that it would develop mgional 
conditions for CWA 404 N W  21 authofiwicms. Because of these COB conditions, 12-2-2

poiicies relative ta: the 

36 - Division of 

stream impact If tbae revisions me not made, "No Action Alternative" should be 
modifid to describe the reylrrtory progwms, policies and coordination processes, as 
they existed in I998. 

c. RdnluB/boradtltaQa&penpena 
On page ES-7 (fifth item), the COE mquirw post mitigation monitoring for a period 
of five years. WA has drx;wen&d that "@mi$6&' of pm-SMCRA mined seas  wi11 
improve water qdity in aswiated wittmheds. OSM a d  Kmtwky have enacted 
statutes providing for a two-year liability period, in lieu of the n o d  fiveyear 
period, for remitled araas in order to encourage W e  beneficid activities. The 
abgolute fiveyew period ~quircdby the COE wouid conseitute a disincmtiw to the 
industry to undeftake mining operations in these weas that would otherwise be lee in 
their present degmded condition. 
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Howcvcr, the draft EIS L applicable to ail types of surface coal mining (mountaintop 
removal, area, contour, etc.) in the steep terrain of the Appalachian coalfield This 
would effectively include mining activity fram the valley floor to the summit. 
("Surface coal mining occurring on mountaintops, ridges, and other stoep slopes. ..I. 
Thus the use of the term "mountaintop mining" in the draft EIS should be changed to 
properly recognize the broader impacts asswiated with the actions proposed in the 
&aft EIS. 

E, Does not ~ecognize &$JefentjiIl tyaes 
The draft EIS portrays ail excess spoil fills as "valky fills". However, thcrc are 
several different types of fills, characterized by elevation in the hollow, location and 
geometric configuration. Tfie common types of fills are: 

1. Vnltcy fills - these structures cue located in the valley floor and they cover or 
are adjacent to intermittent or perennial streams and, therefore, have the 
potential to cmstihite the greatest impact to the cnvironmcnt. 

2. Hollow fills and head-of-hollow fifls - these structures are located at mid and 
upper ebvations in the hollow and would primarily affect intemittcnt and 
ephemeral stream reaches. 

3. Side hill fills - these structures are small fills located in the ephemeral reaches 
of sub-watersheds of intcnittcnt streams. 

4. Bcnch fills - these 6lEs are confined to exishng mrne benches, left as a result of 
mining prior to the enactment of SMCKB. They normatly affect only 
ephemeral portions of streams above the mine bench, These fills often result in 
the elimination of pre-SMCRA highwalls, therefore, reducing threats to the 
safety ofthe public and wildlife utilizing these areas. 

Without the above characterization, the application of the conclusions of the draft EIS 
in a broad mannm may unnecessarily aRect the utilrmtion of some types of fills 
whlch can provide a .benefit to the public and the enviroiunent without the associated 
impacts of the more invasive true 'Wley fills". 

K Recognizing the digerences thrri &st from state to stute 
The drafi EIS recommends OSM, EPA and COE establish a uniform fedaai mandztc 
regarding "mauntaintq mining" m d  AOC reqwrements. This recommendation was 
bawd primarily on mining methods and topographical conditions existing in the state 
of West Virginia. However, mining methods and conditions often differ dramatically 
in Kentucky. 

In West Virginia, there are greater ekevation diffkrentials fram valley floors to 
uppermost foal seams, resulting in larger excess spoil disposal areasand much larger 
plateaus with AOC variances. These conditions are infrequent in Kentucky. 

Pemitied areas in Wcst Virgiaia. tend to be larger, in that the rights to potential 
mining areas are held by large mineral holding companies, In Kentucky, pmirs are 
smaller due to many private landowner parcels. 

Page 2 of 5 

G. K ~ u c k pwcrce m?n sCnntoty to the Sdement Agramtnt 
The draft EIS djscumes the Brqg t998 Settlement on page 1-8. The four federal 
agencies and the West Virginia DEP signed the h4TWVF settlement agreement. 
However, Kentucky and other primacy states in the Appalachian coalfidds were not 
signatories to the settlement agreement and are not bound by its terms and conditions. 
This draft EIS assumes that the federal agencies, via oversight, would compel other 
states to comply as a condition of maintaining their regulatory programs. v o t e  Page 
1-9 - "to aid in the objective of increased ssrutiny of permits.") The federal agencies 
should not unilaterally implement a voluntary consent agreement in non-signatory 
states. 

H Redaclion infib -as a result of regaiaktry u~certainty imtmd of ilaprowd 
cwrdirrtrtiun 

The 2000-2003 Chronology -states that, "FolIowing the permitting chmges instituted 
pursuant to the Bxags settlement agreement and other wrdated factors, the average 
number of fill sf yea^ approved in the EIS study area declined.. .."The draft EIS failed 
to recognize that the decline was due, In part, to the COE's moratorium on issuing 
404 or N W  2f permits. This hesitancy resultad in a hxmendow backlog of permit 
applications in Corps' Huntington lfCegiond omce so fewer frlf pennits were 
approved. The portrayal that the permitring changes instituted pursuant to the Bragg 
settlement agreement faas redwed the number of approved fills per year may be 
somowbat misleading. 

I. A q h  St& -da not accurprte& represent Kcnfucky streams 
Although Kentucky concurs with (and uses) the EPA aquatic sampling protocofs 
performed in West Virginia and Kentucky stream studies, Kentucky sampling 
locations were inappmiate as they do not huly reflect "mind" watersheds snd 
reference stmans- Data coklected for tbe mined watersheds included impacts Erom 
logging, agricuItuse, resldcncw and public roads as tbe xjadnpiing focations were a 
considerable distance from the mining operations. Sampling locations immediatefy 
betow (downstrean) of a mined area would identi@ the m e  impacts of the mining 
activity. Sampling sites for reference reach s t r e w  were located in extremely remote 
and restricted weas far m o v e d  from other indwtrial/commmial and public impacts. 
Similarly, m p l i n g  locations far sn m i n e d  area should be located at higher 
elevations, upstream of any non-mining impacts. Therefwe, the selection of these 
streams does not represent typical unmined/mined wratersheds in Eastern Kentucky. 
The second stream study mnducled targeted selected species In perennial streams 
(''permanent beadwatem"). The majority of mining operations in Eastern Kentucky 
affbct ephemeral portions of strcrams. 

j. A p ~ e k ~ f o r m tC O R U I ~ U ~ @-,&died do not present Ketztueky streffms 
Rcforestatia~1flu't&i~es 

Page H1.F-12 of the drait EIS chmcterizes reclaimed mine lmds in the study area as, 1*'... ofien limited in topographic rslief. devoid of flowing water, and most c o m o n b  7-64 
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domiaated by eros~on-controlling, herbacwus commitiesv'. This characterization 
fails to recognize the efforts of Kentucky's Reforestation initiative (RAM # 124) and 
the accompanying 10%-term benefits. The DSMRE started promoting reforestation as  
the post mining land use of choice in 1997. In cooperation with the University of 
Kentucky, a number of research areas have been developed that are providing great 
insight to the potential forest communities that can be established in the eastern 
Kentucky coalfields if reclamation practices are modified. Though the revegetation 
standards don? compel the establishment of all the dtffcrmt native species in the 
forest, the coal industry is required to satisfy divmity by establishing a nurnkr of 
different tree, s h b  and ground cover species. Further, the grading practices 
advocated by this agency for reforestation wilt provide for invasion and natural 
succession. The "Kentucky Reforestation Initiative'' is highty regarded by other state 
and federal surface mining pm$rruns, and ia the standard by which other states model 
their own reforestation programs. 

The information contained in the valley fill trends indicates &at a significant number 
of fills have been approved for construction in the eastem Kentucky coalfields. We 
believe that the data in this section is somewhat misleading. In put, this is due to the 
confusion over the intermittent stream definition and similar confusion over the 
stream buffer zone As a result of limiting fills to upper strcam reaches, a larger 
number of smalfer fills have resulted. OSM records reveal that most of the fills in 
Kentucky are small As of September 2000, 4421 fills bave been permitted since 
1985. These approved fills are Located 8 1% in watershe& < 75 acres; 14% in 
watersheds 76-250 acres; 5% in watersheds ,250 acres. 

In the list of technical study conclwions, page ES-4, 1st bullet, the statement that 
"The extract~on of coal reserves in the study area could be substantially impacted if 
fills arc restricted to small watersheds" should be changed to "woutd be subsmtially 
impacted". The EIS Mountaintop Technical Tcam reviewed plans on 1 I WV sites and 
concluded the reduction of available ffrll volume resulted in a significant reduction in 
the coal reserves recovered The original plans for the I I sites reviewed would have 
produced 386 miIlimi tons of cod. By testricting the fills to the ephemerd streams, 
the total recovery is 16.8 million tons. That would be a 90.9% reduction in mineable 
coal. If the West Virginia study were extrapolated to the Appafacfiianco&~eld as a 
whole, similar reductions in resource recwary would be anticipated in eastern 
Kentucky. However, federa! and state requrrements (SMCRA Section 102(f) and &I; 
405 W 16:010 Section 2) mandate the conduct of mining operations so as to 
maximize the utilization and canmat ion  of coal reserves, while minimizing the 
~mpactof those operations. Kentucky has taken steps to promote this issue through 
our "Remining Initiativd' @AM # 129). This program supports the recovery of 
remaining wal reserves on old pre-SFYiCRA, mine sites, and also provides for the 
proper reclamation of these mas aftm remining. 

Page 4 of 5 

M. Pimtmfnhglad  me apfioisl/ldwner 
Pgge 1V.A-3, the lwt pmgraph is somewbat misleading. The aufhor describes the 
condition of a mine site not having been m1aimed to a p s t  mining land use of 
forestry, and explains that it may take hmdre& of y a m  to revert to forestry. %ere 
am many sites that are reclaimed to hmry tandipasture in w o n l a n ~ ewith the desires of 
tbe hdowners. Landowners who manage their praeerty as hay laad and pasture 
intentionally inhibit the natural succession and the deveiopment of a forest. The 
report improperfy implies that forest is the only desirable PMLU for reclaimed mine 
land. 
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Joanna Wilson, Virginia De~artmentof Historic Resources 

WMMQNWBALTH of VIRWNIA 
Depwx%mentof Restoric Resources 

2801BedsingtonAvenue,Richmond, Viiginia 23221 

Dear Mr. Forren: 
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Organizations 
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TinaAridas, MountainRedbirdMusic 
w , :  
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James BakerySierraClub-TennesseeChapter 

RE:Draft ft(t@slTlm& EavirammWImprtet SFWment @WJS) na &lwn&inTop MI&g- TheaE% 8tate-sat 111-D-4, "It has not been cjr:temb?dif tdrainage mcblreconnectrxl with can 
Vslfep Filf (MTM-W) in tRe Appdwhian r@on nR t b  e r n  United States. pn,vjde wme banepit." 

b a r  Mr R m n ,  The DEB PSOrtstes at HI-D-7. ''FwtW ev&urrtlmof ssh&am chemistrya& fwt&r inmtigat$onj n t ~Uu! 8-1-2 
P I w  accept thew commentti on b e M E  of ihe Watex Senflds Progrrun&the TenzlesseeCtuy,ter af the 
Siem Club+ v&ey EI~Rmy &ter the 

t Of?#I%lun8 
~~CIJV~~SWm how 1- those impacts m y  last. Assesswatnf~trmm%&meat cW&mstics should 
be 1wtM in any furUlerduarjo~lsmP1Mnl&e pm@mfor stseams &-am from miam$and 
valley fills." 

rnnuataia tat, mine (kerre called"'m-ri@ge"mlnkg, hut f Wcve Sectianill-D-Il dW3esChe issue furkk, ,'".potential i 

smms, as mflm ,Spmnia l  seems 
At &@D b  M w a h  ;si-te ia Tm- months ctf mining (&ta&m wit%a 1&yeat life 

Tke DEfS lrsts that crver 3% XM-VF o w  the mxt ten 
yem. llris Im will & m y  f r n @ r n t : &  
must Wl~gic&fy& e m  In t em W&k, a apxles 

imbwn i$ttlr;md for li 
mi 

The msrecqnim f k  vx 
1993, "."&en where i 
and ywmt~ty,wcUment hmnaas LO use rnmp01lutingenergy 

Idlife habitat,and protect mams, 

1 
2 

1 t K R  Tne* F m  Paper 
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ShermanBmfmd, Virginia Forest Watch 
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dverst. irtvert&rate a55a~3 , but sonx:urlique SW~Bkl 
s t r am dm provide o r p i c  mergytthat 5 critlcaf to fish and other aquatic spci'ls 
t hrcaughout an entire riva. 

E caln@;llly, the study arm is valuable bxame of Its rich plant life md b m m e  il is n 
suitablefmbitx 10s diverse of miptory son$~b~ds, rxmmmls, and 
mphlbIZ2n.."(extxuticr,s m w  for the UE IS - underlining for emphas'is). The 
practice hrrs sa-lum, cmt~iri.e~-!ong fore&, and vAdlife MitatImpacts on ~ s k K i f S ,  
that are fl@>lirlglo prcxert, and thaf om n&&kxtx,fs;irpf i g k g  to p o t a  in nwby 
statm We l~llltwthat nlountdntap rarwvd ol~ucltimli~die?/filh are om of the top 
ttireih to a x q ~ t c ~ n r ,in the Appixhim Momtains. 

Weare concern4 that @vmthe i n d q a e  rang of  alt~?rna?ivgh the &aft. E IS on 
mow~taintc;lprmoval. it a p p m  likely that the EPA wmld not srrengthm prc>tertiun 
of r ~ rrirc)wtdraard c.alIep in Vlrghia mdatha states, but wUtd \taken time 
pc2cxfi01b. Adequate strmside buffas muld not be r&ncd, durrlping crf toxins 
wcdd be tolerat&, drlnkirlg water muld be tdlnted, md nxmy people muld lose the 
hunting and fishing arc% they love. Plme ~stabtblisht k  strung memure that arc 
n&Mf to r'F?tain ow natural heritage for future pwatiors. 

WParcJcmcernd that: 
- o m  12@1:!milc;ofstrmhebeen or destroyed by nlounraintop 
~ 1 0 9 ~ 2 1  

- rlkrwt impacts to stt e d n ~~vouldbe grmiy IewnEKf by reducing the size af the vaUq 
fiUs v h x e  rrdrdng 'uc%ta arc durn@ orr top of s t r m s  

- the rota! of past. prsent and a t imed  futureforest i w s ~is 1.4 milion acres 

- WE%if hiUdMnlmd f~rmts~ 8 1be rmtabiished in n t h d  ;arm,which is unproven a d  
ur&MyYthere vtlll be n drsticalbjdlfff~rwl~ c o s y s t mfrnm pre-mining fartist 
conrlitior&for ge~ratinns,If not tho=& of ymn 

- Gclthout rmvllrrdts on rnourttairltopramvat, anadditlorrd 350 S~ULTTC~Miles of 
rnuuniain-s,stream, and forests will be fh~ten?neriand dt3strqed by rmuntaintop 
ren~otdr i d n i q j  

by the ndttlom d tom of wage rock sd debris f ~ o r l dby 
n~auntshtopr m d .  One hundred thcwand acrm of wifdlife Iditat have 
destro.@. And ga~er&ions-oldcom~mitic?shave b 1and continueto bt.forced to 
move from their homm b u s e  of mountitinlop r m d  nrining. 

- Accorrling to pverrunent rqmrts from the U S Fish & WildlifeService i ~ iW H ~ Y  
the E PA, ~rxxmtaintopsmwwal mlrling Ili- dev~atrdbird, filr, and nthw cvikdlife 
hdsita inAppkhaarxf obliremedmore t h  1,000m l l ~of strm h? West 
Virginia and K er~tuclcy.VVIr@nlamcl Tennmw are thrmtcml ZJ '1~11. 

- In Virgin& trkbutiu'iejof the C h c h ,  P o d i ,  and I-Iolston Rivm arc s u m  of thcl 
most &verse nvtSmin N orth America in tcrna of mmel, fish,and o h  aquatic 

diversity,Accordir~gto a report comrr&sio& by the American FIsherm1 1-5 Sdely, 71.7% of all frerhmter mmel t m  in tke1J.S. a d  Can& art. "camidwd 
~ ~ ~ ~ c ; r f ,threatened or nf spxkd concern." wlUlr7xrs@ al, Fisheries Val. J8, Nrz. 
9) Miss& are IligMy sensitive to sdnzcultatbn and contamims. (Intro.to 

V irghka's E m-d&@, td.,VLr ginixieion, I'd e~cs, 
M a o d d  a d  g 1991). the^ adotlXfS p c i ~ .  

nthe tmand north (egPound R lw ,  Russdl Fork, L w b a  Fork and 
ntha %&a&)&o offer spxtac&afmixed mt?50phytic fofeyrs.whftewtes arzd 
cmodng rtx;rt.ation, 
&ha  songbirdhabit 
rmwd \-oulr%havc! 

- C ~ f f u h nwarbfm, fm exampie xebwirlg the hunt  uf t%Wadcstructlon from 
mamnintop r m v ; i l  and from 0 t h ~habitat d~35tructiun:the w b l m '  key b i d i n g  
area o ~ ~ ? t h g ~A p@xhi~ncodfidds,anzi their po ion has phmrcr.terf 70 pcwt  
since 1966, 

- Watersheds &st in Virginia are vulnerable to high v&ex For exarrlple,in 
July 201)!, daimtating flooding m a r &  In the 1 A l ylo@ and rrsadd Bkg Story 

P 

- The inm&itte axxj long-term w~rurur r tmfa leffects of n~uuntaintoprenmval 
coal minZrlg are severe ancl krwersibfe, according to recezltly r 
xcompanynga M t  E nvironmmtal I mpar:t S t a m t  @2!:IS). I-iunbr~kof n~lmof 
streanr; have been burid, hm- of q u x e  rrrllm of f o r ~ t e dmc~mtdnsflattend, 
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h m c e  Beckerle, West Vi inia State Chapter of Quail Unlimited 

md gencrafionsoldconmmue of c o a l f a  rei&t~ hlvebea,forcd from tkx 
homes by this m r ~ m d ydestructivemining practice. 

Accnrdir~to ttip &aft E rwironnzwtal irrtyact Statttnlerlt IS) an rnouritaintop 
rwxuwI cad nllrljnt;, the cnxtirnr~mtafeffet~ r s n o d  areof rnow~talr~top 
Widespread. d~9mtclfulgand pxryk.ment Yet the draft E IS proposes no restrictiom 
on the size of *JaUg. filk th%burystream, no lirrlits on the nmbw of xttzs of forest 

~that can 1 . dcstroyc8,no pratecflsrs far imprild v4ldiife, and no safquards for 
the cornrr~uniilmof w)ple that dqmd on the r@or<sMlrmlrmnurcm far 
thmtsdves evrd future gmaatiuns 

We do not twderstand twby the ' preferred dwmative" for mormous 
pr o b l m  caused by mwt&ntop  remv@icod nlirdng Is t &3 
enttirorn~entalpotectiom The cJr& EIS props% srrenmliningthe permitting 
pr txm,allowing rnuurrtnintop ixd valley f i b  to continue ;tt an 
accelerat& rate Thc draft E IS ga v w  with a swfxelnininp ride 
that mlalr.6it illegal far miningactivities to disturb areas MtNn lCtU feet d straws 
urlltss it can be proven tltat s t r m  MI1 not be h a n d ,  Tlrls " preftlrredalternative'' 
iporm the dni&~lSir&iofltS owl stdim d@ttalNngthe deviritatlm am& by 
nlowltainiop rcrnotd c d  nlinin& indudlog. 

As the draft E IS voAd not Icssm the dmzstsic-snor sily.lifisantlyinnprove the 
envkunmentalpotections from the in~pzctof rmuntaintop r a n d  mining. the 
agwdrs tz) wlthdrzawthis draft EIS and start all ovar e n  or at the very l a s t ,  r~mke 
suhtat~tjalclzanges before isslur%a fir& E IS . 

Thank you for cox~$l&inpour cnmn-tmts. 

Sherrrian Barnford 
Virginia E.'r>restWatch 

I 10-2-2 

VALLEY FILLS 
Mrmrg r n m m  a e  cxlly &lu\xixf to me t w  VVm Vh-gyim. Akl m a~al  

s t  F F&imp vdtey ftk 
I out the ctritlrevalley fill 

It ttt~uldnlake nwe to Irmsm11rqlirenwsxts fw,jmt the face of v d f y  fills 
ai 4 w e  stability a corxmn, I r ~ DEP rccpnm th& such reqrtirmm~tsbe r t e  

thur@r o& the entire Imgk of the vAlq fill By Tracing coal ern@& t o  gn to 
same rlurwme cc9ficlitic1m The 

valley frlls are exq&wnally wefl m&d,so o ~ ~ & b i rof flll nmtskd p o c d q  at an 
tuzcstsdlyrapid rate. The rckx-sedson, nlangarm and &emurn ts thts nlw qiite 
rqxd Converselythe rmiut~.tionof t h  minerals 1s r-nininli&, so tke rt4e;tsc?of 

lrrto dlxhwgew e ~ sthee ~r~ l t? ra Is  is m h  l.rt@wthan t&& W d  C3tk~%% 
occur It rs thw a gmf a ~ n @ e  tiirh: W h  r~@z&rxyd tNs funciartw~a 
8gwicim take tfling to &fen= more mirmrnt~~talprc&lermaft?c t & d  

ORGANICS 

Pmnlsc)re~iltrufin a decline rsf .aA irxqacMng acp typ?.Eafant-s R&rg mn~ds  
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E%&my,Carolina h h  pen,orar~gepwcrmn,prme amcia. Qmusillicifcdia. 
waal of the mrve buswuvm sped byrm sproues and/or o t k t I $ ~ ?form 
groulxlcwasrnto open ~n'mvhwe $r=s cornpewan is &sent 

Inst& of Wngan m @ ecthat to rk,to establish native @ants (.rd&?1 to ~k, 
t~dprfftnrt? populationsof ni*titeanimals that xe In trouhkf curmi rnined 

ton prxzfct3S mH;tccxnpiywith bufmratir c m k M  %$e 
I tS?;lriatianslwfuch are oftena reactiw to the latm lawsuit by radlca% 
mtfza than the tram of SMCRA) ttw they aregmm&y anmr~fthe best a m p l ~of 
\%h&mto>do. 
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Teri Blmton, Kentuckiansfur the C 

s 4 

Kentuckians For The Commonwealth
Nurse m q y s i n g  a nurse crop d i f i c r  the snit st9fxe mmghthat m e  tedw 
s(?crrli~ngsafe able to establish irr a mil s w f wmvvomnt thg ntkm& ~ewuldbe 
rcm hwsh for t han  Crinmtn d m  is an r c k d  WSPcrop, s t ~ eIt beg+% to k l m e  
in Mym wil tmprdura be@n&I>reach M dq~m@kt.tturpi~atureat which most 
mive%:mlSe-*ax)rr $>lmts 

Rday crupping !%srt~W~ma sucamon o f  plants is r q d  te nk* the s r c  
wt&k for mm pmntals, f ~ xmmp1i. One n@ht sow winson clam, dc~veutyxj 

tic@ plr;l in A ~ t g w tto wfYf&j. of 2W4. (TheCrimson clover 
Iy vdun a \CE& Mast of the partridge pea vxlrld 

milk pa. mci pfrik hrw ca$cl bpm w  into the rrim~d~ stand h @flyhiIiy 
2005. 6 o m  of 'tkw&wxtlri pminate in M y  amlsomwtAd not grarnirMte 
tntri M,y 2006.) If wd n i t r o p  haci &SIs(zw~e1yluryicmgthen ow ~mtlcinot p1ihl1t 

tfucx~ghtlus xrc;uwcrrt d plarats, tnat the t@atofy 
a1y.m tsing swh a @antestabhhnmt I I W I ~ ~Yet this n @ Mis nmt 

ICI Rrlxshite~ptdlarrd to ~tablir;hingxhrt~qp marry mtiw plants When %dlthe 
rqpiatnryagemar a n p z e  the n& for t hs  and aher tzlldlifefriendlyplant 
es t&i i sb t  n ~ i h d ?  

F r m s  As an tneduIatltnd tcd I cwulcf J&e to sw a f m e  b d t  done,the mntnuc 
ttzat rnore or 1w.s wpxates at 1-t some of the ;amwith Siop  i e s ~than 25 % slop 
fiurn tlxm with b b p m  pate- than 25% Openin@ul the urefence should rma Ix 
lm ttm 2 i n c h  W k i  I'C/ 2.5 ~ ~ x h e st& to pmrriit the Pie;sa@of Bobwhitequd arid 
alkmthem tn ckstnrlc~tkxr;E?1vsfrom pPrlarorstry2 large to ~msrhraugtl the ~ f l e  
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Iswt ~aongbjeraaapenyour eyea aad we yout 

Yet &C tfueteaftarrratfves w d d  do nathingtoend op n r i ~ mthisdmtmdcm. All 
aitermtivw wW increaseJe tmse md adbcfrfostntcion aad &G h4TR iul a9m hctr~ctirou#mt fix 
tbcl caal iniiwy. 

coot4 at would redwe th w@r, 
ity of Ssme w-y idegg 

E n f o W h C I e a d  *o\--
T& Blm 
-Ipem 
KtntucId~f18Pm The -onwtsal& 

Act rhet c d d  mtrict bre us6 dWIiey Pdk 
bing  the &4ew&tian d e sof&@ Glean Water Act bo prohibit thc use of vatley fills, 

2 

-- - -...-, 
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Kf'TC' is a grw,rwts scroial justlci: usgrrumion with mow than 2.Q)I) 
~ n c n t k r sstatwide. For mow than 22 years WE h a w  worked tn hudd 
c i tmn  kadmhip &nd mymix! low-lnuome ertmmlmitics to impmvc Ehc 
quality of 111%in Kewucky. Our hisuiry is mo&d tn thc struggle Inr 
~ustmtn the hpwiachiatl cn~Ift(:lds.in the early I9Nk K P W  
rniuated. Sotight for and won slunmlned minenb tilx so hat 
corporatio+v+why hcrfd r r w t  of  the weJlh in ahis e g b n  must crmtrihutc 
to the dctclopmcnt nf local commir~titic$.Wc Sotight for and won a 
eonx-tilutitundamenherat that pmh-ihtt~coat compltmcs fr(m strip milung 
against the wishes of Ismdrrwwrs. Toge&er with OW dlim. we haw 
worked 10sr~cnplhcnand p r w ~ tslate and fcdcrttl laws gnvertling water 
quailly and ctrai minmgqAnti we kitve wo&ed W h  &uum~ctiuor 
~ndi~tdualaand scores oTcoarlnunitfcsuwr Lhe pw two demdw to 
pmtca homcs and ti?c enviiwnmcn?nl.hold companies a~ountahfe,and win 
rnranmglitl enfrrrorment id mining laws 

2 The report ignores its own findings. 

MPMNF Drafi PE1S Public Comment Compendium A 4 3  



- -- 

hei&wtter mmrnil, &slroy hiotrtgically 13ch Ibm% :rd stxiun 
cctlsy\rcma tfarnagc drinkme baker s m w s  uwd by mrliions of people, 
citusc kc'reyu~wt md . w w c  fictodrny, and wreck the quality ol hlc In 
rnountmn ctrminunitics 

IMnw arc a fcw srarnplzs of [kc crtvirr~nn~cnlrrl damage ducunurnkd, and 
then ignored, within the I:.!$. I 
y 72-3m k  ctP rrrcanls zrcrtw thc C'enlml Appaliichran q l o n  %ere huncd 
by wlfey fille kst%ecn 19x5 nnd B O l  (many rnnre mrles have hea~ 
pcmnUed hut not ycl hua~di ,  
p an add~lwnal 1,200 miles of streams have alrcady been rmpiicterf hy 
valleq fills, 
y wlenium WIS found only in rhme ccltalficld stream6 hdnw vdky fllk 
(wlonrtm rs a mct*tlltal &at, awrding to t k  I:13h. "can he trlghly 
t o w  ttr &qwattc hie even at relatively low concentmt-rtlrons"): 
4: dquarlc lifc Ibms d o w n s t m ~of valicy itllv arc king hamcd crr 
k~llcd: 
p witluwr bdditional rc=strictitms, a total of 2.ZW square mile$d 
Appatachian limsts (6 X percent) woirld eliminated by 2012 by 
lurpr-mle rntning c>pcratitrn\ (thrs rs an amii &it woutd cncompas5 
Floyd, Knott. I m k .  Islohcr, 1Ln y and mnst rtr Warlar\ counties in 
eastern Kcntucky. o r  Wtrpkln%D a r i w ,  Union, Muhlenkrg and Wchster 
c o u n t ~ i  in western Kcniucky): 
4 without addlticutal cntimmenul restrictions, mountaintop ntmoval 
miotng will deuroy an addinonal MO square n~iles of land and I000 
milev rrt streams In the next ckcadc. 

3 The report mentions, and then tmmcdia&ty I yect?. any ptopobals that 
would restrict tbc ahthty of the cod industry to bury Appai~him 
cucaml: utrdcr vallcy fills .in other word4 my pmpoaal that would 
repire the coal rrrdtmry to rrky the law 

The I .% tails to give mcan~ngft~lconsi&n(ron to any optims that wrxM 
fcducc lhc deurruetion to water. Imd. publx \hrc1Sarc utrd the yudlity or 
hie ta l t d  eommunilm. Some wtrrthy idem that w i v e d  no 
cnnsidcrat~odw r r c  
I\ I.ntorcin$ the Clean Water Act, which pmhlhitc;the dumping of whste In 
strcmns 
B Kwncimg vitllcy filb ti) ccrlani type6 "I stre'tms 
15 Kcsnctmg Chc sim of allowabk valley Glb Irrm mmtm than 2511 

acre8 bjust 35 
B Setting an upper Imit on the total number or perccnt&geof streams 
allawed UI hc impace$. 
0 l aheZirrp the streams m thc reginn as "high v~IILL',~'which would 
kick-in other parks of the Cken Wutcr Act that could mstnct thc use 
of dketllcy m s .  
63 Using the mntr-depadation rulm of the Clem Wata Act to prchihit 
the U% oI' valfey fills. 

Thc report dismtsws most of thee  aptions out-of-hand, claiming! tkcrc 
is not enough "suLnce" to ~11pport them. It is hard to magtnc what 
ilddltional .ml;nrjEc evidence r,$ needed fr) &mc)&strirfe LRdL bttrying 
hundreds uf d e s  of Appalachim heaidwater Stream$. climmat~ng 
rhrn~snds of quare m31m of forrsts, and leveling the oldest rnoun&ins 
16 the world causcs irrcpacaMe harm and should bc stopgxd. 

And tf the scknce rs not enough. juat own your eyes and uw your 
cemmcm senx 
Thc e~port also rejwts sire Emits on valley fills bC?Cmse h c  
"wodomic srody resuit,were determined to have limiiatinns and wee nor 
suited for mtahlishiag altemiitiver,."In trtith, the: gnvemmemfs 
econirmfc studres showed thar even the wictesi s i x  limit would have a 
minimal ecmntrmic impaft on the ecown y and jobs 

We n p p e  alf ihme of thc so-called altemalivcs conkiincd wirh the 1:iS 
report 

K F K  oppom Alarnattvrs # t , 2  of 3 etrntaancd within Ihe $:IS report. 
None of the,^: nptbns will pmwt crur wakr. None ol' the% optktbnb wdl 
pmkct our communiljes, Mwc of these options will %hapa h e w  
futurtl fnr Kcnhrcky or thc region. They are a sham and a shame. They do 
dothing to addre%the real pmhlcm~nf our region. Rather, they will 
only m&e it easier Tor thcewl industry to wk and obtain permits In 
continue wth &he to&! dcstructhn of our land. wabr and pmtplc. 

1is nolilhtc th.zi aU thm aikrn~tives,rrvcn the ane c&kd ''&~tw 
quo" wuld wcakcn existing water pmmtions hlf ~ h woptions a l l  Foc 
the efimirtaticpnof the stream hufftrrzonc n ~ l e  that has heen in 
exltlkncr:far 25 yc.aa.This ntk,known a8 3SMCHh ~gulallon10 CI:R 
R 16.57. phihit:: mming ~ ~ i r u f t ywithin LOO Sect of intemittcnt and 
pewnnial streams. Usmp tkc tStS prncw, to climinmr thrs protection IS 

cynical and outrqprus hr?bvluz K F K  kIieves ths rule should be 
strictly enf~~rccd for valley fills aad in all other ca.m 
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ostic, foint Cod Industries 

U s q  valley and head of hollow fills in this w o n  is lsbsahttdy necessltry, 

because when mining i s  conducted in steep slope areas nth as Appalrehlrr,the 

volume of the spoil material is ~i 
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overburden excatated from its original geofogicd locat ion.~~t i is  rs h.ue whether 

the mnmg methods are tnourltaintop mining contour mining or even, in tnany 

instances, when creating the necessary surface area to begin and support an 

uflderground mtne Consequently. the excess spoil must he placed in valIey and 

head of hotfow fills MTM is  a mqor factor m coal production 1x1t b ~ sarea, and 

accounts for % to 1/3 of Appalachm cod productioti. and about 95% of the 

surFacc mrntng in West Vigin i~E1S 111 1-23; ill N-f A brief descnptron of the 

signatosy trade associations to these ~ o m ~ m t s  EOI~OIVS 

Coal Operators & Associates, kc  (COA) 1s a bdt:assoeiatlon that 

represents nearly 300 member cotnpanles Involved in the ownership, Ietlsmg 

mining, mnspo&ation and preparation of coal in Eastern Kentucky; or, supply 

goods an&or services to the coal iuinrl~gindustry. Our members mine by bah 

sut-face and underground mining methods md represent the majority of coal mined 

m Eastern Kentucky. 

'The Kentucky Cod Associatzon (KCA) IS a non-profit corporation whose 

membership mclades large and small, surface and undergrotmd cod operators in 

bath the castern and western Kentucky cod ficids. KCA" semkrship also 

' The wfunic of spar1 1s &racrtlztn thc wsrbrrtrlon I~,'II Is evcmetod hec&uscthe mzttcml svrells br ds 
tmtch as 25% %lien It rs rcrrmced Y w  Bmgg I* IZoher~w!.248 F 3d 275.186 f3* Crr. 2Wl1. ccrt ;\en~wl. 
f 22 S C1 Y Z t  %Y d w  IMmm brrfhPmje&, IM r 1  timid.884 F 2d 12W. 1292 (*r'Clr 
19$lc)(recogn1/~ny!lhdt mer%rr&n fruar mtnmng tnd! meif In !he rdngnf  194Ph&pending on how 
cotnpxt It  %as m its rulhml Z M ~ C ~  

indudes a wide rmge of businesses assaciakd with dti: coal iildustry, The KCA 

seeks to promote the best interests of the Kentucky cod industry. 

The Nrttionntl Mining Assacistian @MA) i s  a national tmde association that 

includes the producers of mast ofthe nation's coal, metals, lr~dustriatmd 

agricultural mi~~erals, of mining md rtri31erai processmg the rnll~~lfufactu~e~s 

machiaesy, equipment and supptres; and the engrneering and clonsulttngfims, 

Enanctal ~nstimictnsand other fims serwng the mtnmg industry. 

The Ohto Cud Association is a non-ptofit trade association that IS 

dedtcnted to representtng Ohio" underground and surface coal mimg production 

Today, the Association rrpresents dose to FORTY cod prodwing companies and 

over FIFTY Associate Members, whish include suppliers and crmsultxnts to the 

mining industry, coal sales agnts and brokers and allied industries. As a unrted 

front, the Otuo Coal Association is committed to advancing the deveiopmwt and 

unliz8tion of Ohm coal as an abundant, aonomir: and environmentally sound 

enerLy source 

The West Virginia Coal Assoeiatio~t(WVCA) is a St& coal trade 

asmiation representing the interests of mmpanres engaged in the extraction of 

caal in the State of West Virgixlia. UilJCA's pWducitalg members account for 98% 

of the Mountan State? undergrdwxd and surbce coal product.ion. WVCA ~ f s o  

represents 250 associate members that sq~p ly  an army of services to the mtntng 

industry in West Vlrgitiis. These associde members incfuck permitting 



------ 

consultants, cngineerinl: firms, mining equ@ment mar~ufacneers, coal 1. Background 

transporntrot1 companies, coal consumers and land wd mineral hotding 

compantrs WVCA" primary goal is promoang the contlnued viability ofthe a. Mining in Generai, and MTM in Pwtieulrrr, is Very Heavily 5& 

West Vtrgjnia coal industry by supporhng and facilitating environmmtally 
Closely Regulated, but is slso Expressly Saactionod by Federal 
Law 

responsible coal removal and processing tlwough reasonable, equitable, and 

achievable State and Federal policy and regulation. 
Mining is m e  of the most heady regtilated indrrstries ia Amencm htstory. 

'TTaere are several statutes that specifically regulate mmtng and m ~ n yother general 
Our comments are divided Into severat sectionsthat will convey our view 

laws that are applicable to mining operations Just some of the most significant 
First, we ill provide some background informatiot~ on the statutorq a$$d 

Federrtl hws indude the Surface Mining Control and Reclmat~on Act (SMGRA). 
regulatory framework for ~niaitlgin general and MTM in particular, under which 

the Clem Water Act [CWA), the Clean Air Act (CAA), the Endangered Specres 
our members operate Second, we provrde extensive general comments on the 

Act (ESA), and the Mtne Safety and Health Act In adclltion to a11 of these laws, 
EtS. This sectron explams how the EfS shows t h t  hlTM has manrrnai lndtvidual 

and the thousands of pags  of Federd rules m the Code of Fcdaal Regulattons 
and cumtdative effects on the environment, hrghtl@a some of the significant 

pursuant to ihese laws that wre designed to protect the environment and the public. 

pos~tive slspucts of MTM,and discusses its programmatjc nature The document 
there are hundreds of State laws that regulate mming 

will demonstrate th&, based oa ltte evidence in the EIS record, the best alternative 

to select would be Alternative Ill, including an explanarion of why Nationwide 

Permrts p W P )  under Clean Water Act (CWA) Section 404 are appropriate nn 1-4 
There are also several provisions tn these l a m  and ref~ulatlonsthat apply 

even tougher stanbeds for some of the activities that take place at MTM 

most cases for coal mmiog operattons rnclbtding mountamtop mmmg, and why 
opercarmis, Although the law sets tough stanrimis for operators mining m these 

~ndwdoal permits are nonnally not. qpropriate in most MTM ntuations. Next, 
areas, the indisputabie logical corollary to this is that Congress has asspecificdty 

our eornments unalyze 911 17 actioa terns cuntaiwd in the EIS, Third, we provide 
srtnctiontx! MTM by enacting these provisions. Some of these provisions include 

a sectioa of sytc~fic comments on aquatic, terresbial. mtd cornmumy impacts of 
SMCRA secnons 515fbX3)(lrqutnng restoration of approxtmte olrg~nal contour); 

MTM 
SI5(tr)(22f(got%nri#g excess spoil placement), and 515(c)(2) and (3)(expressly 
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discussing MThI techniques) See alsr~ORce of Sdiice Mrning (OSM) u issued, Federal and State laws prowde for regdar monthly and quarterly 

regulalrons at 30 C F R 785 14 (MTM), 30 C.F.R. Part %24(MTM); 30 C:F R $ ~nspecao~sof surface cod mifiling opm&ons to enswe t k i r  compl i~n~e  with 

780.29 (stream chantid divwsiotls);30 C F R 816 57 (Stream Bufkr Zone Rule), ions, mine p l m ,  and their permit cmrditions. 30 C.F.K. 

30 C' F R 8 816 72 (Dtsposal of Eucess Spo~l tn Wley  F~flsf, 30 C F K tj Part M2,30 G.FR.$ 840.11. In d i t i o n ,  mines are subject to inspection 

8 16.1S l(d)(S)( relocation of nantrsl srrearn channels). The EIS itself recobmiizes follawtng any crtizen complamt gvmg rise to a concern that a wolatlon of 

that 'C~ongress acknowledged the necessity of valley fill constwetron In streams SMCRA or reg&ations has accnrred. 30 C F.R 4 842.12. 

[IIIShKRA $ S 1Sfb)(22)]." EEI I1 1-2. 

The CWA, like SMCRA, rs atso cpystd clear that valley fill consRuction 

OSM regulattofisalso recogmze the necesszty of mtnrng In or near streams for excess spoil plaetcement is permissible under Fedenrl and State law 

30 C F R $ X 16 43 expressly allows md regulates the drversron of stre~ms MTM Eavironntental gmups have repeatedly tried and Failed to convince appellate co-wrts 

and mining in or near streruns is presumed necessmy and valid by Congress and that MTM ts sontehow tile@ based on mispided ~nterpretations of the CWA, 

the regulatory agetlctes, such as the OSM, so long as adverse eRects to offsite SMCRA, md thnr tmplmaring regal@tet~ons.However, the 4'hCiwutt Court of 

area  a e e m m m d  There are additional protections m the lew for areas tlwt are Appeals hm clearly held that such a view of the law is wrong because. ( I )  EPA's 

desrgnated as unsurtable for mini~g In exmot-drnary cip.cumstancets, States may and COE5sinterpn?t&imof "filf materid," which expressly included coal mining 

des~gnate spectfic areas in 4 522(a)-(d) of SMCRA, #the evtdence in the record overburden plaeemmt in w~tersofthe U.S (incfudiqg the streams at issue in the 

supports such fimhngs by the State government. .Tee nlso 30 G F R. $8 76 1-764 EIS), m s  a remonabte interpretat~on of lire CWA, md (2) SMCRA ~ntictpates 

that cxcess spoil From MTM "mdd and wodd" be piaced in waters of the US.* 

Grwr all of these statutory and regutakory requrrernetits thstt must be: met, 

mining operations produce volumes of analyses and plans before they are issued a As the EIS csrrwtly notes, both the CVJA and SMCRA recognize that 

pemlt to butld a mine During t k ~ s  process, the ptdlic is provided with numerous inwrsians ann;l disturbances of stream are frequently urnvoidable EIS I1 C-30. 

opporfmtres to provrde input and cornmatt on the p m r t  ~pphcatwn,and may Canpss .  the administrative age~cies, and the courts all recogme that Federal 

object to the regulatory ~uthonity.30 U.S.C. $4 1263-1264 Even afaer the permxt 
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law anticipates t b t  excess spod will be placed fn streams. The resf ~ M C S ? ~ ( ~ Wis 

not whether MTM or excess spoil ptmtrernent ks permissible, but rt\ther haw l o  

regulate it. Therefore, the question is not what happens to the swam segmmt 

tlut is filled, but wheler the dowlstream impacts or 8mpacPs to areas outside the 

pennit area are so significant that they crumot be avoided or satisfactorily 

mitigated. With this background and this issue in mind, we next turn to an 

exarntnatm of MTM, kot-i.~thas been annalyzed over the years, ard what tk s  most 

recent EiS teaches us about MTM. 

b. MTM/VFs have been Studled for Decades, and those Studies 
Have Consislefitly llemonstrated that they Are Acceptable 
klining Methads 

As demonstrated above, Congress was well mare of M'TMNF techniques 

when it enacted the SSMCRA legishtton. md recognized the ieg~timrtcy of tirefie 

practices &ou$ Federal law. MTWVF practicesI ~ v ebeax extensively studied 

and analyzed smce that dme as well. For example, tn 1979, EPA authored a report 

concludmg that W M  ts  actually environmentally destrable, and that head of 

hollow fills can induce adverse environmental impacts EP.4 cancfuded' that. 

( I )  Moun&intap removal minmg is an envmnmetrtally desirable su&~ce 

mining technique in the steep sloped terratn of southwestern West Vrrgiriia 

and eastern Kentucky when canducted incompliance with existing 

ncclam~tion crikna; and 

(2) Head-of-hottow fill rectamation can reduce envirortmencal impacts 

occasionally asmaatid with other reclamation practices such as contour 

repading in steep ternin or downsfope spoil sastitxg. Specificdly. these 

improvemats eue leaked in erosion mtd sedimentfition control, sped 

srab~lktion,revegetatkon success and land w e  potential. 

fn 1989, the rleprrrtment of Interior prepaed a report to Congress on 

mountaintop mining, This report f m d  that OSM and ofhet Federal agencies are 

committed to studying the environmnental impacts of MTM thoroug11ly. One af the 

key studies4 rrttached to the Congressional report, the WV Governor" Report, 

found that "numerous reg~latozy programs are in phce to assure:protection of 

State water qud~ty," and also found ". no signrficant evidence of widespread or 

routine violations of State and Federal water quality standards ,." !%c WV 

Governor 3 Uejmr~at ENV9-10. It concluded that., "00 balance.. .the positive 
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impacts of mountaintop removal mlrrbg can outweigh the negative impacts." See / 5-55 
fd,at People-7. 

The current EIS contains an additional 30 sti~dteson MTMIVF, and 

continues the &end of carerut and cosrinuous study, evaluation, and improvement 

of MTMNF practices. A summafy and analysis of the contents of this latest 

comprehenswc analysis or  MTMSVF is explained belour. 

11. General Comments na the EES 

a. The EYS Remonstrates that in Mast Arwe of Concern, MTM 
Dot! Nut Raise Significant l~suea 

t nspsctor Gregory: 

"Is there any other point to which you would wish to draw my attention? 

Holmes: "To the curious incident of the dog in the night-lime." 

"The dog did nothing in the night-time." 

'That was We curious incident," remitrkd Shsrlo~kHoirnes. 

Fmm "TheAdventure of Silvtlr BIamnby Arthur Conan Doyle 

i. OveraH Impacts of MTM 

'The EfS commissio~~ed30 eovrehmsive scientific studies over a span of 

four years to dekrmine the impa~tofbKM on the study area, which includes 

parts of four different States in Appdact~ia. Based on this information, tt 1s clear 

that dte ot%mll ~mflactof MTM on the study area is trot si@ificantty adverse For 

example, studies found that despite the size of these MTM opemtions, about 48% 

of the: stterns in the study are not directly impacted by MTM EiS 111 D-2. Only 

slightly more &an 1% of streams are actudly filled, and many of those "streams5" 

consist of areas that either flow only intermittently fur pmt of the year, or are dxy 

channeis that contain water onfy immediately aRer s rahstom! The EIS 

acknowledges that ~ t sestimates of potential future stteam losses are overstated 

because they do not tmrke into account avoidance, minrnzizatton, and mitigation 

already required by the 2002 Nationwide Rnnit (NWP) 21. E1S 1V 8.3. Such 

estimates are probably even more inflated, given that changes to the status quo 

made by my of the three Alternatives would Improve envlronmentai protection 

and better coordinate the CWA and SMCRA. EIS iI B-l The studies also fomd 

that even when amegattng dl MTM activity over the past decade, about 97% of 

the study area ww undisturkc.1by MTM, EIS I t  C-62. Finatly, the evidence 

shows &at MTM has k e n  decreasing, both in numbers Rnd in aversg size tn 

recent yem. E1S I1 C-5. 
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tn addition to the fsct that these overall itnpacrs are minimal, one tnust 

recognm that "...surface mining is a temporary use of the land and, with proper 

mining and reclntnatlon techntques, the lland 1s not memevable for a variety of 

future land uses." EIS IV F- l .  Therefore, many of the inzpacts listed above, such 

as forest fragmentation will ultimately be a temporary phenomena, 

Fi ,  Specific impacts oPRPTM Found Insignificant 

1. Air Quatity fmprrcts 

The EIS found that arr quallty concerns were not an issue wrth MTM. 

MTM Itas not been consldtred a major source of air pollutm srnce it does not 

meet the cntena for major source air quahty pennits under Tttle V afthe CAA 

EIS il I  V-3 Moreover, except for ozone, tnotutomg stations reported good air 

qualify for all aiteria air pollutants. EIS I i  I V- 1 .  OShf regul&ons already 

specifically require an air pollution control plan. 30 C I: R 3 780 15 

In addition, the Mine Safety and t led& Admtnisea~on (MSHA). mamtdns 

separate air rnonttoring requirements for mining operations to protect mine 

workers, and llm established enforceable exposure lrmm for respirable coal dust. 

EIS 111 V-4 MSWA regufatio~~salso rcquire every mine to submit a ventiiration 

system and methane and dusk control plan every six months. Id Finelly, MSW.4 

ts required by statate to make surprise kispections of every surface rnhe in the 

United States at least twice each ycar. 30 tl S C 81313) 

2. Impacts te Land, Blasting, Stability, benery, and 
Parwt Cover Are insignificant 

The studies found that land we rs nat a srgmficannt trssue be~anse "ex~stmg 

reguhtory controls are adequate to addsess the issue." EIS I I  A-9 Likew~se. 

btasting is not constdeted a significant issue with MTM because the studies 

conduded that "existing regulatory controls provide sdequate protections from 

coal mmng reiated blastmg imp~cts on publtc safety and structures tncludmng 

wells "'EIS I t  A-6 The EIS f o n d  that stabtlity of valley fitls is nor a stgntfieant 

~ssuebecause there were '"very !ow occwmces of stability failures, and those 

idemfied fsdures were generally minor In n m r e  and posed no risk to publ~c 

safety." EI5 11A-8. Finally, the E1S fourid that scmeiy and cultudly significant 

Imdscapes have ststutory and regulatory contt-ols hat  are adequate to address the 

tseue Id. 

The EIS explains that only 3.494of the forested land in the study area was 

changed to graqsland by surfwe mining7 over the past ten years fin MfV, Valley 
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Frlls (VF) account for only 0 7% of forest loss) EIS Appetrdix I at V Therefort, 

MTM docs not have a s~gmficrurtadverse effect on forest cover, pamcularly when 

one cot~srders fhat some of this land will be reforested through reclamaaod, which 

wdl be further facilitated by pending changes in OSM rules to encourage tree 

planrrrtrg Statrstics from the EIS show that there i s  actually more! forest cover 

today than there was in 1951) "is I H  R-2 In addrtron, this land wdl eventunlly 

revert to Forest through natural successron E1S IV A-4 

The EIS concludes that "'..impacts to soils from FV1TM:VI; are not 

irrevembte and that over time, solis simiiar to those that existed prior to mining 

are likely to be re-estaMished on reclaimed mine s~tes.'"EIS 1V C-7. In addition, 

prnvidrng b~asslrtnd areas and edge habttat in this reglon wlf have postttve 

envrron~nental benefits for many species that require divetse habitats t~ flourish 

EiS Appendix I at 15 F ented Forests have more edge habitat, ruld the 

creation of more edge habitat often corresponds to w increase it1 lwd species 

diversity as "edge" species are attracted to the regm. EIS Appendix 1 ~t 43 

3. Exotic ttnd lnvasive Species are not Invading; 
Threatened and Endrtngered Specie are not 
Threstered 

The studies found no evxfena that MTM has contributed to the spread of 

inwive md exotic specres in Sout!tm WV. E1S 111 F-16; Handel 2001. Nor is 

there a sipifrcwt issue regarding the Endangered Species Act @SA). The 

biological opinion issued in 1986 states that ".. surface coal mining conducted in 

accordance with properly implemented State and Federal reguIasory programs 

under SMCM would not be likely to jeopardixe the continued existence of lrsred 

or proposed species, or result in the deshuetion or adverse tnod~fication of 

designated or proposed critic& hribitrts," EIS IZ" D-5.Another EIS study says 

t h ~ t'' ..ample forest will remain in the West Virginia postion of tho study areit to 

maintm relattvely high PEC' score%, but] impacts til many forest interior bzrd 

species are like!y to occur." EIS Appendix I at 90 Finally, the Ef S notes that 

"there ~e no slgni8cant differences among the No Action A k m t i b e  and 

AJtenletivw I, tl, and 111 in terns of their ability to protect [threatened rtnd 

endangered] species." EIS it'D-7. 

4. Water f~auesare not Significant 

The EIS found that flooding due to MTM is nut a significaslt concern, The 

EIS Eoand that dwmh'eam flooding poteatid is not significmdy increased by 

extsting mining p a c e s  so tong as approved draiaage control plarlfi are properly 
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qplied. E1S 1V 1-7. Appewlix ti. In addition, " . valIey fils do not wem to 

cnusrng excesswe sediment deposition on the first end second order streatns." EEXS 

I f 1  D-8 ". .[T]he wl~sfrate characteristics of the filled, filtedkesidenttsl, and 

mined clas~es were not srnbstanttalfy different from the unmined class," ELS !It 7)-

13. In other words, the EIS found no significant sedimmt problem that could be 

attributed to MTM. Finally, "the EIS studies did not conclude that ttn~pacts 

documented below MTMIVF operations cause or contribute to significant 

degradation oftvttters of the U S " EfS If D-9. 

The EIS suggests that changes in wtcr chemistry dowta&estn from MTIW 

operatmns are cause for concern. EIS Ilf D-7 First, with respect to USEPAqs 

tsater chemtstry the USEPA identified probiems wrth the quality 

assuranceiquzili control (QAIQC)~mplementedduring the collection md analysis 

of the wakr. chemishy data, csusrng all the w t e r  chem~stty data to be called into 

qucstion.'>ssurning these QA/QC issues do not change the oversll concfusion 

that sipificaat difFerences exist between the filled tind tinmined sites and beween 

the filfe&residential and uxuxljmd sites, supplemental studies conducted in 

conjwnction wtth the MTMfYF E1S studies conclude that neither the cltanges in 

the kolagical cornmtrnit)., nor changes tn water chemslry In the filled sites appear 

to have significlmt adverse impacts on the stream function with respect to 

downstream scbments. In these studies f w d  sites Lflnenced by tninmg 

continue to support ftbundant populations with representatives of all the functional 

feetding goups stream Function does not Bppear cotnprotnised at these sites." 

Second. the evidence does net show a clear impact on the study streams by 

the mountdintop mining/valley fill activities To the contrary, the &a establishes 

that MTMIVE activities result in changes in water chemistry and biological 

communities typical of my lwge scale develwapment prqject, e.g r o d  construction 

or ~sidefitiat developmefit. Such changes in community smcture are more likely 

the result of changes in temperature regimes, typtc~lwhenever p d s ,  dams or 

municipal dischstrges we present Id Therefwe, i t  i s  f i t  to say that any &&mmt 

in the EiS attributing a cause and effect to a single activity where others such e5 

temperature or ponds which provtdc a d&~.ent food source are playing zt rule 

must be considered wtth caution. In additim, it should also be noted that USEPA 

reported stdies compm a rntned srte, on a tErlrd, fourth or fiAh order atream wtk 

an unmlned site on a first or second order 9&$m. NOunmined sites were selected 

on third, fourth or fifth order streams. Changes m swer  chemistry and biologicaI 

communities between first or second order streams md third or fot~rth order 

streams are expected, USEPA failed to consider changes associated with 

.--
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irtcrensirig stram order in data imapn-etalion and presenbtion to tbe pubhc. This 

flaw ln the data must be addressed in the Find E1S. 

Finally. concerns about elevated selmium at rest sites are mmtmtxd whet1 

considered rn light of the latest scientific data on aquatic toxrcity of selenium. 

EPA's current nanonaify recommended chronic criterenon for selen~um f 5 u g  in the 

water coliaan) and 20 u&l acute cntmon have been adopted by many States and 

utilized tn water qualtty standards programs. However, based upon the latest 

scient~fic knowledge on 9ekhiurn toxic~ty, EPA made a deciston to update the 

acute and chronic criteria for selenttrai and published, in March 2002, a draft 

sctenium criteria ciocum~nt,'~ EPA's draft docuractit proposes a revised 

freshwater acute criterion ( t  85 r r f :  I)tn the water cohmn and 7.9 ug/g (dry we@%%) 

In fish tissue that is consrdembiy bigher than the airrent nbaonal critmon. lt is 

irnportsnt to note that in some geo&~apIxic areas in the study area hackground 

levels of total Se exceed 20 ppb. yet no acute t o m  effects we observed 

Therefore, the levels of concern expressed tn the EIS studies become much less 

significant when considered pursuant to the agency's proposed revised criteria. 

The EIS formcl that "Overall, the abundmce of macrotnvenebrates was 

found ta be similar in upstream and downstream stattons or to be slightly higher in 

downstream stations ElS II1: D-9. Thw ~ o p t g t y  suggests that MSM operahons 

are not h a m 8  an &verse tmpacct an downs~ezvrn water quafity. Likewise, the 

studies note that: "Biologicat conditions in the mined sites gmerdly repfesa~ted 

very good conditions, although a few s i t e  did score in the good and poor rwge." 

EIS I11 D-12 This stton& suggests that MTM can be conducted widt tninitnal 

effects on the envrronment, provided t h t  appropnete m~tigahon techntques arc 

applied. 

Envimnnzaltalists have dleged that ail of the above areas trre at severe I isk 

due to MTM. As expirtined &bowand in the EIS,the sclrmfic data from the 30 

camprehenst~e &dies does itot support the eavironttfentalrsts' almlist 

predictions At the end of rhe day, the E1S observed that "'Watershed Impacts 

directiy attributable to mining &nd fills could not he distingutshed from impacts 

due to other types of human activity.'"ETS I T  C-74 As Sherlock Wolrnes 

observed, the "dog that didn't bark is a clue in and of Itself. 

b. The E15 Demonstrates that MTM has Nurncrou8 Positive 
Bcne-fftsthat Srtggwt it Shnuld be Permitted 

MTM hm resulted in improvementsin water quality in several areas. 

Studies ~ammissioned by the EIS have found that MTM resulted in Lprovernents 

--*--. -
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1n pH, iron, md mrcngapese leveis dow~trslream EIS HI D7 As the El§ notes, 

"tlw Appdachim coalfields provide almost limitless opportunities for watershed 

improvement " EIS IV 8-4. Such opportunities are presented both tn the form of 

remming operations, which can gpatly improve water qualrty and Improve pubtic 

safety be re~noving higliwalls. as wet1 mitigation conducted as part of the M'l'h4 

process 

Runoff nnd gruundwater art: stored in valley fills EIS 1V B-4. Valley fills 

hold ~pproximately7 times more wmr as theif pre-mining counteqarts EIS 1I1 

H-4 Thrs water :xs slowly released downstream, increasing base flows, Iowenng 

peak discharges, md moderating water temperatures. EIS IV 8-6. An increase in 

base flab may eliminate intermittent flow, improving an intermirrent stream to a 

perennial streamm 

MThf actrvity also creatac ponds The E1S recorprtzes that funchons of 

man made ponds exist and may be consrderahte, mtnd m y  tend to Irrnit the effect of 

d~sturber~tceson the downstrem wtttasheds EIS IPf C-I%& 20; UrJlace B. in 

EPA et al. March ;?I), 2W0, Wetland rueas are bang created at reclaimed mine 

ares It i s  antrclpated that wetland acreage has actually incressed as a result of 

these steep slope [MTMJschvItres. EIS 111 0-19 These newly created wetland 

habitats, m conjunction with resufts from other mining reclamation effopts, haw 

created habitat, such as grasslands, edge habitat, and scattered ponds that are 

impawnt far game species such as wild turkey, bobwhite quait, yufled pranse, and 

white tailed deer E1S I11 F-11 Some forest edge and grassland species (certain 

reptiles, bn-ds, mammals, raptor$, etc.) are po~ihvely impacted by the ~ m s m a f  

habiht diversity created by MTM E1S I l  C-75, The EIS documents &st there has 

been an increme an the abundance of edge 2ed [grassland bird species at reclamed 

MTM sites ElS H I  F-7 '' 

II,  MTM haa Pravided Eecrnornic and Social Benefits 

MTM hsp'ot.ided imrneasurd4e ewnomic and sociirl benefits to one of 

the poorest regions oftfie Uaited States. These mines provide hi& poytngpbs, 

economic activity for other busmesses, taxes fm governmetlts and schools, ro&s 

(EISHI J-2). and lmd that, in certrtn cases, can be used for commercial 

development. 

The population in the study region is excgrtiondly paor. According to the 

Census, over li3 af the residents in 24 counties m the study area are befow the 

poverty level El3 I11 P-2 What the study a m  lacks in persafial income, rt makes 

up for in nahmi resources The are8 contains over 28 5 billion tons of coal EIS 

ES-2 MTWYF opemtiorts llre generally the most ecmomical a d  efficient forms 

of surface mini* in steep $lope Appalachia itad provide for tl~ehighest possible 
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movery of rnultipie coat seams. E S  111 1-1. Such operations may be able to mine 

as many as 18 seams. E1S Ill J- I ,  At current rates of cod production, this area 

could produce coal for the next 100 years. 

One of the many benefits of these MTM operatms are the high p a p &jobs 

and taxes created by the actinty, Mining made up more than 10% of employment 

ti1 a numbcr of the study area couiws. EIS III  Q-5. Impacts are even greater in 

certatn reglow of the study area. Whereas MTM operations account for about '/4 

to 113 of Appalach~an coal production, in southern West VirgEnta, about 95% of 

the surface n~inittg1s done by the MTM method. Such impacts are also reflected 

in the tax revenues of these areas. For exmple, in West Vqima, 90% of the 

severance thxes come from cod. EIS I11 Q-I0 SurGiCe mining is particutarfy 

tmportnnt to the economies of Boone. Logan, and Mlngo comties EIS 111 4-13 

iii. Unnecessary 1,imitations on MTM Will Cause Both 
Economic and Environmental Warm 

Unnecessary limitations on MTM in h e  study me& would haw si&fic&~t 

adverse cottsequetws. for the economy, the people of the region, government, and 

the environment. The EIS recognizes that if mining costs Increase too greatly In 

the study area, min~ng employment would drop and titx revenue from cod would 

decline. Other studies have found that prol~ibitiny: valley fills in West Virginia 

%odd cause State tax revenues to decline by as much as $168 million annualXy, 

plus an addditiotlal $83 milOion drop in Caunty tax collectimrs Commensurate 

school clos~ngs,md dimmished State md goverliment servtces would occur E1S 

IV 1-2. The ETS also recognized comments in the record stamg that local 

governments depend on revenues and taxes in order to provide police ad f ~ e  

peotccttm, ambulance servrce, and educatton. EfS 1-20, Impncts to the prrvate 

sector would be even greater, resulnng in tire loss of aver 15,000 jobs md a $2 4 

hillion decrease in economic output in West Virgit~ia SCC'Marshall Study, cited 

supra The EIS does not offer any significtmt economic activity fhal would 

replace MTM if it  were lost. 

Moreover, "if coal m the study area i s  rendered economically 

unrecoverable, it mery never I-te mined,. .'YEIS 1V F-1. This would be contrary to 

what i s  best fur the environment, because it would waste natur~lresources arid 

require coat to be mined somewhere t'tse that tmy not invoIve the most 

economical and efEcient form of s d a c e  mming that does not prov~de f i r  the 

highest possible recovery of multiple coal seams. EIS lft 1-1 As early as 1979, 

EPA has stated that MTM may be peferaMe to orher foms of mm~rtg,such as 

contour mining: "Mountaintop removal may serve as an excellent alternative to 

corltour mining tn these mountsinous areas primsrigy because of the polnrtid for 

reduced mvkonme&al impact, Improved reclamation, illcrease land value. 
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expmded Imd use potential and total resource recovery." &!'A /<A q"Sttrfi2~ 

Allnw~g124etlrods at p 25. In addition, the Marshalt study also found that mining 

firms would be "extraordinarily unlikely" to replace lost MTM tonnage with 

add~tionaf coal nmed undergrourtd fndeed, a polrcy that dtd not maximize 

uhlrznzton of our coat resources would actually violate OSM's regulations. which 

prot4de that surface mmng achvlbes must be conducted to mavimze the 

utilization and conservation of the coat so that reaffecting the land in the future is 

mlntmized ,See 30 C F R.8 816.59. 

Fmdly, the EIS falls to address impacts to nationstf security if the amotml 

of coal rcserves noted elsewhere in thrs document are excluded fmm recovery. 

There is no conademtion for this Adminismion" N~ethanal Energy Strategy, 

aimed at securing energy independence for the United States. This stroztegy relies 

heady on the continued use uf this naflou" abundmt coal resources as a low-cost 

and reliable source ofenergy. 

c. The EIS is Pragramrnartk in Nature 

The agreement to prepare the EIS rs contained in a settlement agxeement 

that resolved Federal claims In the case of N m s  r? Noherrso~,54 FSupp. Zd 653 

(S I). WV 1949). The stated purpose of the EIS is: 

". ..to rtonsider developing agency policies, guidance, and ~oodinated 

agency decision-making processes to minimize, to tttc mavmum extent 

practicable, the adverse enviranmentat effects to waters oftthe United States 

and to fish and wildltfe resources affected by momtatntop mining 

operations, and to environmental resources that could be affected by the 

size and location of excess spoil rlispod sites i n  valley f i k q '  

54 Fed. Reg. 5778 (Febnlary 5, 1999) 

The E1S i s  not specific to any p~~rticulrrraction, but rather is a "Progammatic E I S  

nn that i t  evafmfes broad Federal actions such rms the adoption of new or revised 

agency program guidance, polisies, or regulations An EIS is not itself "final 

agency acbon"' subject toj~drcml review. Standing done, ~t does not establish any 

rights, oblrgarions, or other legai consequences '' A programmatx EIS is 

essentially procedural in nature and nor substantive In the fi~ture, policm wdi be 

finalized and ndes promulgated b w d  on infonnatron and analysis contained in 

the EIS, but the EIS it& does not change any cumnt laws or regulations Funtrc 

actions proposed as an oatgrowth of this EXS may require indepotxdnrt or 

supplemental NEPA an~lysis 

A" 
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The EIS has $me exactly what it is oseil to b v e  dode-it has 

considered v~l"iotis pol i~~es ,  guidance, and coorditwed agency decision-making 

processes to mtnrmize the impacts of MTRl to the extent practicable. 

Accordtngly. tn tlte fiarnework of thrs propammattc EIS, we turn now to R 

dircussion of Alternative i l l ,  a d  why we believe that it should be selected as the 

best Alternative itt the Find EIS 

d. Alternative 111 is Preferable 

Although the EiS states that '"the slternatives were developed with the 

abjcctive that each would satisfy the requirements of the CWA and SMCRA." 

EIS I 1  5-2, arid each would hkewtse "improve environmental protection and better 

cootd~riate tmplernen@tton of the CWA etld SMCRA " Id,, Alternative 111 is the 

mast preferable altematwe for the following reasons. 

i. Alternative IIi Will Produce the Hest Decisions, Whith 
Will Improve the Environrn~nt 

The ETS correctly observes that: "IAltemative I111 would provide clew 

cnvtronmental pehrmlulcc targets for industry, st&eholders, and reguiaton based 

on combined malyses of SMCRA and CWA per&~nnancestandards, a better hasis 

for decktons md fiadings by SMGRA regulators, and an improved ability fm 

States, s i d l  more koowledge about environmental resources within their borders, 

focd eonditiortfi, etc., to set priorities for mittgation " Id The EIS also reco@btes 

that the U.S Army Corps of Engineers (COE) does not have staff ~ i t hmining 

engineering ba~tckpound as OSM does, and that C'WA 5 404 minimi~ltlion 

a~temahve andyses invalve a knowledge of mlne phnning theory imd practice, 8s 

well as operational femb~lity to determine tf alt practicable alrenrat~~es have been 

considered. EIS fV I-17. Therefore, hlttrnative 111 is the most logicill choice 

because the Federal regdrrtory personnel with the best knowledge about the 

subject will more frequenriy be m a lead role in making enwonmmtd decisions 

iT. Caordintrtionwill Also Yield Better Decisionmeking 

Alternative IT1 is bwed on a joitrt pennit application that wifl provide for 

collcwmt review, whch wilt remiult in better detcisionmbg. It will e~Ihancethc 

coordinated regutgtory processes by serving ar the platform for evaluation of 

compliance with SMCRA and CWA Sectrons 401.402, and 404 programs. EIS If 

C-22. Although a sittgle permit appficatroe would be used, each agency would 

retnain responsible for ensufiag that dl statutory md regulator). responsibilities In 

SMCRA and the CWA are met, Curtlrer enhancing environmental protections A 

memorandum of ageement (MOA) and field operlrting procedures (FOP) wdl 

Further entrlance cr~ordinlntion and dccisronmak~ng EIS 11 6-23-26 

-
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SMCKA requires. that Federal and State agcnctes, such as OSM, State 

regulatory authorities, and the COE, coordinate implementation of their progmns 

and cooperate "to the pestcst extent possible" in order to rninitnia? dduplic&iitlon, 

delays, and conflict. 30 U S  C ,  4 4  5211fcNl2)& 1292(c),30 C.F.R @ 773.5. The 

CWA likewise tnandRtes the agenctes minimme dupl~catton.'~lten~ratrveLII is 

clearly ttrc best option to fulfill thas statutory mandate, because a would m m m m  

duplication by promoting "a single lead agency wrth cod mming regul&xy 

expertise for pennitting and a fiamewod for efflc~ent, environmentafly 

respmsible production of cnergy resources." EiS I1  B-15 Requiring both ern 

lndivrdual pennit (IP) and a SMCRA revrew would be duplre&tive and rneffrctent, 

tmless it rs detemmned necessary by the COE zn a pamcular situation, and justrfied 

by the p~1rt1cularcirc~lmstmces 

iii. AIternative f t  Csrreetiy Presumes the NWPs are 
Appropriate in h h t  Cases 

Data from the EIS demonstrates that the vast rnajonty of MTM operations 

are currently at~thortzed pursuant to NWP 2 i. For example, m West Vtgmra h m  

1WO-XQ'B, 81 NWPs have been tssued for M " F  operations, versus only 5 

indivtdual permits (IP) EIS li C-46. The COE has been tndepndently applying 

tbe stiatutory requirements of the CWA ove~this time, azd has cr~ncluded94% of  

tile time that NWPs are appropnrtte Envxronmental orgmrm?sttims have repeatedly 

challenged approvaf of these pwmts, and have repeatedly lost thew dsrtns tn 

Federal courts." Therefore, it is apparent that Altmatrve H1 is the most 

qprclpriate alternative, because it estiiblishesthe regulatory paradigm that will 

most oRen produce the cmect decision. 

iv. EE~IitncingEnvironmental, Economic, and Techniertl 

Considerations 

Attcmctives art.econsidered not only with remrd to their impact on the 

envtronment, but also on technical and economic factors. For example, one of the 

primary purposes of SMCRA is to "assure that the coal sttpply essentiai to the 

Natton's e n q y  requlrernents and to ~ t s  economic and swtal welf betng is 

provided and strike a balance. between protection of the enmnrnent and the 

Nation's need for cowl as an essential source of eneray." 30 U.S.C 5 l202(f) 

A~enciesare required to follow all Congessional mandates, iticluditrg tlrosr: in 

SMCRA and other laws Since the comprehensive anafym mnctuded that: "the 

envlronrnentat benefits ofthe three dternatives we vety simt?lar,"EIS fl8-t 3, the 

agenctes should setect hlternafive ill because x:tt rs the best dternatwe that also 

fulfitls t%kcr statutnrj mandates by miniminng the d w r s e  impacts to the 

" sQe r, RoheHsw 72  / Supp 20  642 fi58jSf j  &' 1'4 I WYt, SO( tzF@ci J h g g  I' MPF! Iirgtnw 
248 i.Jd 1'75(2001) c w  de$e~lirt(.('not 4 ~ w i & o ~ ,  I,?'&<% 920 / ,?02/ ,  .See alw ETtmrffchmm.I5rthe 

C'omj~town~*Ith 117 F 'id 4 2  (a* CE 2001)rq R~~r~?ku&.  
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economy TIris epproach ts &so corrsistenl with NEPA md regdations by the 

Gouncll on Env~ronrnental Quatity (CEQ). wluek aI.ilow agencies to consider 

economlc and techn~csl issues '"Anagency may discuss preferences among 

altmstives based on relevant factors, including economic and techmcai 

cunsideratroas and agmcy statutory tnissions.'VO 0 F . R .  1505,2{b),42 t1.S C. 

lj 4332m). 

v. Why NWPs are Appropriate fw MTR9 

1. COE Asserts that NWP are Appropriate for MTM 

The COE reauthorizes ~ t sna&onwide permits ( W P s )  every five years In 

all of rts previous actions, and particularly in its most recent reaUlh@r&tion, the 

CQE clearly stated that NWP 21 is appropriate for MTM- " . thts [NWP 21 f 

p e m t  1s d e s ~ p e d  for use by mountzrintop mmng operafionsa well 8s o h r  

surface coal mlntng achvlties. 67 Fed Reg. 2042 (Jmuary 15, 2002)- The COE 

also states that "., valley fills stay be pursued wder the current regu'iations.'Vii! 

at 2039. The COE, though NWP 21, ensures thet surftice coal mning activities 

do not cause more than rnrnmal adverse efi'ects to the aqmtfc environment wfier 

constdering mrhgstlm. Id 

The CUE believes Bat W tire appropriate and useful for expediting the 

pacessing of pertnits provided there is &equate cornpensstory mitigation. id at 

2043. The GOE found (hat proposed projects undw NWP 2 1 arc generally located 

at the upper Itmm of the wrttwsheds md are therefore not tfltdering wwrth aquatic 

species migration. Id. Moreover, the COE is ensuring that such projects are 

avoiding and minimizing impctsto the extent practicable and providing adequate 

mrtrgrtmn, espectally rn the Form of enhdncemmt or rehxbriitdlion ofexistrng 

streams through stabilidng OM mined i t e s  to reduce sedimentation rand acidic 

water releases. Swh activities can result in sutf~t~nf~afImprovement in 

dounsb-eam water quality and aquatic habitat within a wrtashed. Id. These 

findings are consistent with those of the EIS, which found t h t  Appwlachi~n 

coalfietds provide almost limitless oppotrunities for watershed imgrovemi9rrt4 ElS 

iV B-9 The EIS also agrees th& mitigation could not only offset, but enhance 

aqu~hcresources id Finatly, the COE rewgntzes that msl mining is digererent 

than many other activities authorized under NWR, because coal mntng projects 

are thoroughly reviewed for environmental impacts under severd other authorities, 

Id. at 2042. 

2. There are many protections built into the NWP 
framework 

There we many protections avrtil&le mder NNT 2 1 to ensure protecnotk of 

aquatic resources. Such protecthis are always evolving aid  ImprovingBas 

necessary For exsinple,just last year, the COE made two changes to NVdP 2 1 

Fmt, the COE now requires a specific wrrtten detemmahon by the Dimct 
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Engineer (DEk on a case-by-cme basis, &atthe proposed wMivity compiies with 

the terms and condittons of thrs NWP, a~idthat adva'se effects to the $qunlic 

envrronment are nrnsmaI both rndrvrdi~ally and cumulatively, after cansldera@on 

of arty requ~red mihgatioa before any project can he aurhonzed 67 Fed. Reg 

2018. Secotrd, the COE elarrfied specifically rn the NWP 2 1 that the agency will 

requi~e mitigation when evaluating surface coal mining act~vities m accordance 

w t h  General Conditron 19 The CUE also wtll now address drrect and indrrect 

effects to the aquatic envtronment from the regulated discharge of fill materid ia 

tts 8 404 review 

Furthemore, undcr Alternative Itf, the COE retains discretrori to (1) require 

at1 individual p i t  ifthe adverse rndiolidual or cutnulattve effects on the aquatx 

wnvtronrnent will be more than minimal &er mlhgaeon; (2) add regional 

condihons on a watershed, regranal, or ggeographtc basts, .or (3) suspend, modrfy, 

or revoke authonzatmns tmder a NWP NWPs do not authorize my ilctivity &at 2s 

likely to jeopardize the continued exastence of a threatened or endangered species 

as iisted or proposed for listing under the HA, or to destroy or adve~seiy affect 

the destgnat-e-d crlttcal habitat of such spews. Not only does ti* C6E  have 

substanhal dtscrehon to regutate NWPs, but EPA ts also authmml to %to ztny $ 

404 perrnrt EIS 11 C-8, CWA 5 tl04fc) 

The COE, pursuant to CWA 4 404, is limrted to reguiafmg the p5acemc;nt of 

_till matma1 in waters oaf the Unlted States, and the scope of rts snatysls rs litnrted 

to impacts on aquatic resources. However. S M C M  provides much broader 

coverage through several statutory and regulatory provisintxs, through whrch OSM 

protects fish wildlife, and the hydrologic bollatice Indeed, dmt is why NWP 2 1 rs 

the only program mat!^" Nationwrde Pemt~t--that Is, a general yemit directly 

tied to mother environmental regwlatory program that &ready camprehenslvely 

regdater; the authorized activities As the COE ha9 repeatedly found, SMGRA 

adequately addresses errtvirotlmen$al concerns and provides similar protections for 

aquatic resosrces E ~ Sh e  rj 461 program requirements. '%e lan@agt.? oaf NWP 21 

has always tied the aurboriation dtrecdy to those actfvlttes that are 'kautl~flzed by 

[QSMf or §%fates wrth approved programs under Title V or [SIMCRA]." See 51 

Fed. Reg 31026,412% (November 113, 1986), 67 Fed Reg 2020, ZOS l(3antmuy 

15.2002), A number of time S M C U  protections are drscussed below. 

SMCRA 1SIS(bf(l0) requms opwatom to "ininitnite the disturbances to 

the prevailing hydrologic balance at the mme site and in associated offs~te areas 

and to the quality and qumttty of water xn surface and ground water systems . " 

MTMNF Draft PElS Public Comment Compendium AS31 



----- 

In addition, fi 5 iS(bX2J.j provides lhat operators must minimize ddishtrbmces and 

adverse itnpacts of operations on fish, wrldiife, and related environma~tat values 

to the extent posstbk mrng best technology currently available (B'TCA) 

For pennrt applications. SMCRA also requires information on maps. 

n w n g  plans, \*iatersheds, climatoloprcal factors, geo1ogical information regalding 

overburden strata, coal seams, aqurfers, the water table, spoil, topsoil, blasting, 

natural drartways, and cherntcllt analyses 30 U S C tj I257(b) Ftwher 

tnforrnatron i s  requmd for the mine's reclamatton pian. 30 U.S.G 8 t 2% 

In additio~l, SMCRA $ 507(b)(l I )  requires a determination ofthc probable 

hydrologic consequences of the mming and reclamation operattons, both on and 

off the mine srte This section results in infmation collected on the hydrologic 

re@ne, quanbfy and quality of water m s t ~ r h c eand undctgound w t m  systems, 

tnformation on d~ssalved and suspctlded solids, and such other data 8s required to 

amss  the probable cumulative impacts (set forth in a Cu~nulative Hydrologic 

Impact Analysis, or " C N I Q .  See alw 30 C.F.R. $780.21. 

All of this ~nFormat-kon is avatlttble to the COE to amst In makhkmg its 

required detcnninahom pursuant to its authority under CWA 8 404. kYXWe 

S M C M  provides such comprehensive mformation regarding tile mine, and 

becausc Alternative ill provides numerous awnues for coordination between 

OSM a d  CQE. St would be unnecessary, duplicative, and crvntmy to 

Congressional it~tent to require len&thy individual pennits as the norm, as i s  likely 1-4 
under Allernatwe I. Moreover, courts have observed that t h y  wtll not upl~old 

presumptions, such as Alternative I, that are counterfactual l9 

vii. OSM Will Promufgtrte Rules to Fill any Regulatory Gaps 

QSM will issue rulemakings (Action 3 3  and Action 7) asd an bIOA to 

ensure flint any gaps, lncludttrg 8 404 data collection, impact prediction, and 

atternatwe malysis, includq ~vordance and mimmization are addressed. EIS I I  

C-23. These aclions ir~clude mendingthe "stream buffer zone" rule and the OSM 

regulations on the placcrnent of excess spoil, We strongly support these 

regulatory changes by OSM thgt are more fully explained in Section If(e)fiii) & 

(wi) of our comments, stipra. 

e, Uiscusaiun sf Sgeclfie EIS Action items (EIS i! C) 

Thc EfS proposes seventeen specific action items. Our comments on these 

Action items we provided Mow. 

" A W  v. Bubhltt, 172 t: 3d 906,913 (DC Crr 1499)(we do not see how a 
couoterf~ctuelprocedural device could be justified even as a matter of poltcy), .See 
Alleu/mwi Mr~'e'kSolus (f. Sccnt , IM r- N_I,IiB,32.2 I1.S 359, f 18 S C% 818, 828, 139 L 
ii 2d 797 (1998). 

-,,.. 
pm 
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replete: with references to mwng near, under, mdior throtlgh streams instead of 

prohibiting stream disturbance altogether, the law requires an effort to rninimrze 

dverse effects oursride the permif aseu anti Ctl )+w~tre~~nSee, c.g SMCRA $4 

515(b)(10(BXiXpreveatto the extent possible using BTCA additional 

contributions of suspended satids to streamflow or runoff outside the pcmit area); 

5 f 5(hN22)(D)(aRowing d ~ s p s a l  tn springs, natural water cotrrses or wet weather 

seeps as long as drains are constructed); 5 Id(b)(S~BXfocusing an limiting 

addtriomil contribut~ot~ of suspended solids to streamflow outside the prmit area); 

5 16fbX f(I I)(minirnize,to the extent possible wing BTCA disturbances & adverse 

jmpiacr$ of operations an fish L wddlrfe), 5 l6(c)(albwrng mmng d e r  perenmat 

strems, except where rrnminent danger to human inhabitants exrsts). Congress 

reiterated its concerns in SMCRA's legisfative history. uhrch emphas~zed that 

Congress ism not primarily concerned with the footprint of M'TM VFs, but rather 

with the downstream impact, both in terns of safety to pepulatxons and the 

environment. See Senate Report No. 95-$28, 1' Session, p, 83 

The origrnal piupose o f  the s t rew buffet zone (SBZ) wle was to protect a 

stream from sedimm berring water flowing from thc disturbed area See 44 Fed. 

Reg, 3Mt 9 f May 25, 1949). This purpose confirm the fact that the rule was 

n e w  memt to apply to valley fills in the first place. Instead. it was directed at 

rnming near a stream. As OSM ~cogn!nrzedm its 19883 rule, "7tis itnpossrble to 

i. Action Item 1: Rqtrlatory Alternatives I 
As explatned tn greet deta~lm Secaon [l(d). of our comments, we strongly 

suppon Action 1.3, commonly referred to as "Alternative fKa' I 

ii. Action Item 2: Cofisistent Stream Definitions 

We support thts acmn Uke the definitmn of "fill materral" that wiss 

ciaifled by the CUE: inad EPA in 2000, creating conastent definitions of streants 

would be beneficial so tEtat the same definiams would apply to vmous regulatory 

programs This would lead to greater eicicncy, better coordination, and 

cotaeqtrentfy better entqronmental maly~fs, decrsiomdking md consistency 

among the various programs. 

iii, Action Item 3: Clarification of the Stream Buffer Zone 
Rule 

We strongly support this action. 

SMCRA has never mentioned, let alone mmdtmd, a requirement that here 

needs to be a '"buffer zone" around a sRem. Quite the contrary, SMCRA is 

conduct surface mmng opemtmns w~tRot~tdisturbmg a number of rntnor natural --"*A"-
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streams, includitrg some wlticl-1 contain biota." 448 Fed. Keg 303 13 (June 30, 

1083) 

The CWA, as wefl as OSM regulations, prowde ample prolectlon for 

stream CWA $ 404 pennits prov~des extensive protect~on. zncludtng mitigation 

!equlrernenb that are beyond that required by SMCRA. In additlw, almost a 

dozen other SMCRA regulattons provrde protectton for the hydrulogtc balance and 

fish & wtldlife 20 The SBZ rule i s  therefore not only redundant, but worse, ~ t s  

vague language hhas resntted m unnecessary and costky ittigatton, pemrt delays, 

and uncert;riinty rn the SMCRA regulatory programs. Therefore, this rule needs to 

be elmnaked, or at the very least, properly clarified. 

iv, Action Item J: Advaned tdencifiratlon Daigrtation 
{AMD) 

We strongly oppose thts action. This act~on is unnecessary and duplrc~tive, 

because authmlty already exists under SMCRA to designate areas f h ~ tare 

unsuitable for mining. 30 lJ S G. 9 1271 These S M C M  provisions are 

specrfically designed for mmmg, and are more appropriate for use wil-k MTM 

opesaltonsthan is an unrelated provision meant to be applied in other contexts 

Moreover. both the CWA and SblCRA sequtre agencies to minimize duplication 

30 t i  S.C. ji 12%?(c)42 2:lJ03(a);33 U.S C .  8 1Zll(c)(12); 33 C F.R 8 322.2(#2). 

Such duplicat~ve action is also contrary to the purpose of the EIS, wl~ich calls for 

coordinated agency action. 

In addition, AD117 regulations have histoncafty been used only for spcciftc 

geogrilphic loc~tims m d  not happllsd to a gnetwl class of perticuh stream 

segments or water resources. EIS If C-36. ADIU desigrtation only occurs 

following exhaustive site-specific data coilectiw and mmiysis. md thorough 

publtc prttcrpation, I d  W-tthout these site-speetfic egorts for each k W h ~ t e r  

stream, an ADlD desqgnaticm for a broad category of streams would be tPrbttrtuy 

EIS 11 D-7. 

v. Action rS: Development of New Wafer Qcmaiity Standards 

The CWA requrres Sttltes to revrew water quality ~timdards (wqs) at least 

once every 3 yerus. 33 U,S C. 5 1313{~)(1).The Associahlrns support efforts by 

States to review rmd revise wgs as apprnpriate to ensure dxy we altainllble and 

that they att  based upon the latest scientific knowle 

d~weare a n m b t r  of factors, water qudity and non-water quality, &at aEect the 

attainment of the brolngtcal infegrity of a particular water body, includrng the 

amount. of human mtlwty resuifing in v i t t e d  and non-permitted drscharges, and 
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the type atid extent of hydtslogc modr-fiations F F ~exampie, some recent 

Irtaature suggests the full restorstion of n a m l  aquatic life cornmumties may not 

be feaelble rn smdl watersheds wlth heswly urbanized areas. Id at 23 Likewise, 

the same may be trite far certatn water bodres where natural background 

conditior~sor irretrievable hutnan-induced conditions prevent anainment. As such, 

EPA recornrsaerldsStates canslder developing a system of tiered Rquabc life ususes 

and svbcategodes whtch define reasonabfy attarnable biologrcal communitres for 

the rmpacted areas h c c  a refined destpfittd use system 1s developed, mdrwdud 

xitter bodres may he asstgned refined designated uses, as appmpnmite, md wqs and 

w&r quality criteria (wqc) may be rewsed accordmgly. Such revisions we 

subject to EPA review md approval and require an appropriate scient~fic, techaicd 

or ecsnon~c just~ficwtonFor the chnnge. The Assactations belreve. prticdwly in 

light of new scientific ewdenee sumesting the c m n t  nllttonal water qwhty 

crttena far selenium may tx: over-protective, that States should undertake ti 

meaningful review of current standards and use designations where credible 

evlde~ce supports a reanalysis, e.g such as standard for selenium. 

vi, Action BI Wefine Eeologicrrl Fufiction Protocots 

We suppcm the use of appropn~tely crafted protocols to assist m 

deteminhg the effects of MTM oper&om on ecology. However, such protocols 

must be based on real eddence and sound science, and nor ixrbitrary numbers 

createdjust for the sake of having a threshold limit. 

We support this demriking effort by OSM. We agree that the p i t  

app"licant should demonstrate, to the satisfaction of the reguliltory authority, that 

the volume of excess spait ts no more than necessary and that the lw~tlonmd 

configurationof excess $pod fills wd? result En the iemt envirmmentdl impact 

after considering alt%rnatiwsias and designs However, consistent with SMC'RA 

viii. Action 8: BMP mnual  for stream protocol and 
rnltkrrth 

We support this d o n .  

Ix. Aetien 9: Refine and Calibrate Stream Assessment 

Protocats 
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We support thts action The protocols shonld contmue to be improved and 

calibrated as netb data becomes avatiable 

x. Action In! Incorpornte MitigationfCompensrdan 
Monitoring Plans iato SMCRA/NPUES inspection 
schedules. Coordinate SMCaA and CWA requirements 
to establish financial l i~bll ltyto ensure that reclumrrtioni 
and compensatory mitigation projects are completed 
succeusfufly. 

We do not understand dais action. This Bchon seem to combine and 

coufw concepts that do not belong together For exarnple, MPDES does not 

relwte to mqg~tion L~kewise, there is no bonding wder the CWA; rather, 

bondtng IS required only under SMCRA, and only for reclamation NMA filed 

comments with OSM last year on proposed changes to its bonding regulations 

The comments explamed that bonds ate set to c o w  cemin activities. and cannot 

be bro8derted after the fact There is a senous problem with the avaslabiltry of 

reclamation bonds for the mining industry Also, heaping loo much liability on 

the system risks additronsl forfeitures, which can dtimately make the overall 

prohlm worse We are not aware of any COE regutahom requiring bonding for 

mttign~ori associated wtrh NWPs. Therefo~e, &e agencies must be extremely 

careful in implementing this acbon 

We cannot provide further comtnents without more specifics on exactiy 

whet 1s betng proposed in thts actton. 

xi. Artion 11: Apply Stream Assessment Protocols to 
Determine On Site Mitigation Requirements 

The SMCR4 regulatory author-i~ sslioufd apply the strean assessment 

protocols to determine ott site mrtigatlon requirements so lmg as the protocols are 

redtlrstrc and produce realistic assessments However, certam protocols that have 

been developed so far are of questionable reliabhity For exampfe, the Louisvxlle 

P ro tad  Im not undergone extensive peer review or public comment, ~ n dmay 

contain errors " fn addition, permittees should receive credit for SMCRA 

reclamation towards mittgarion requirements. 

ril. Action 12: Creation of a Dynamic CIS D~tabase for 
evaluating lrnd Tracking Aquatic Cumulative Imparts 

We support the gathering of additiaml dam to better evaluate and track the 

cumul&five impact$ on aquatics However, we do not agree that such ~nformation 

should be used to estabt~sh a "bnght line'kcmulattve impact threshold for feastble 

CWA 8 $04 MTR4 permits The ewdence in the EIS unrfomly suggests that such 

a bnght ltne ts tnlappropnate because there are too many site specific factors, and 

therefore, the cremon of such a h e  would be arbitrary and capricious Moreover, 

the EIS itself found that sm~llerw~tershedsizes, by tncreasrng the number of fills 
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constructed, could result in greater cumulative impacts, reductions in coal resmes 

and Increases in utility costs. E1S IL C-73. 

xiii. Action 13: BMP Manual for Growth Medln rPc 
Reclamation with Trees 

We support this actton Studies have shawl thai changes in reclamation 

techntques, cotlpled with rnodrfieations to OSM regtifattons could greatly improve 

die abtlity to grow trees on reclaimed land Moreover, the E1S recogmzes that 

" impacts to s d s  from MTM/VF are not rrreversible and that over h e ,  soils 

dtii~larto those that existed pnor to mining are likely to be re-establi&ed on 

reclattned mtne sites " EEtS 1V C-7 Such techntques, if properly applaed, clln 

actually b!: less expennve than current practtces. This IS an area where DSM 

ruicmaking could mitke a sipiftcant contvthution to minimrang the Impact of 

MTM operations by retnovmg existing impediments to planting trees 

xiv, Action 14: Congressional Mandate to Crow Trees 

We strongly oppose this actron A one-size-fits4 mandate such as this 

\n,wnot put irlto SMCRA by Congress in  d16:first place because they recognized 

that DSM, States, and permittees needed flexibrlity to address site specific 

conditions that are most appropriate for the m a .  Moreover. most surface fight:s 

&renot owrled by rnming companies, and therefore pemttees cannot normaliy 

force Imdowners to accept forest cover as the post mmmg land me If such an 

amendment were made to SMCRA, it would remove a big shck from the surface 

property owners' bundle of rights, arid cause takrngs lawsuits It would 

unnecessarily elminate flexibility that is  buitt into cunent law. Finally, forcing 

States to do this may a h  violate the lothAmendment to the Constitution. 'This is 

an unnecessary and bad ~ d e ~ .  

xv. Action 15: Evrriuate a d  Coordinate 'I)ust/Bfasting 
Programs and Develop BMP Msnual 

The creation of a BMP manual may merit further consideration However. 

we oppose the regulatory actions becevse the EIS shows that "dt~stand fume 

emissions from blasting pose no potential health problems outside the permit area. 

Visible and measurable fugitive dust rarely migrated more t l m  1000 feet from the 

a c t d  blast " EIS 11 @-84 Air quality control plans are already required as pa@ of 

the SMf RA permit See 50C F.R. 9 780 15. In additron, MSHA also regulates 

explosives and blasting. See 30 C F K 8s 79.1300-1304 

xv3. Action 16: Flooding Guidelines 

We wpport the concept of not%-mmdatory midetines to nsslst operators in 

miniminng the potenfid for off-site flooding to the extent that g~fdelines are 

reasonable l-iowever, we wotrld not support manhtory flooding reguf atton 
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because the EIS does not wppon: such actroa ft found that ( I )  the predicted regdations Neither a CWA 404 pemtt nor a SMCKA permit will bc issued if it 

mcreases In peak Row did not cause flows to leave the banks of the stream will result in violations of the ESA. '~  

channel, and (2) Roodirtg was caused by mine sites that were not following or 

maintaxning their approved drainage control plans. EIS IT C-87, This evidence The following sectiot~ of the commarts will provide detailed comments on 

demonstrates that more regutations are not necsessary or productive, but rather, the spec~fic sections of the EIS. 

focus silould be beger comphance with existrng rules and regufatrons at a few 

operattons HI. Specific Comments on the MTM ETS 

xvii. Aetiatl 17: Program Changes to Comply with the ESA 

fff ~ h t ~ h  C L ~ P ~ O M )As noted above, the most recent btologrcal opinm Issued by FWS says c?&?pl6 vethy>df$ P&&cC? Prac?Pm (~r'@Wttc rC2NJUPCtr.Y 

tha! may he used by do'ovns~~eanraquatic eornmtmfwsI $  plot well knr~v~. 
thrtt* " .surface coal mmng conducted tn accordance wtth properly rmptemented 

State and Federal regulatory programs tinder SMGRA woiild not be likely to Scientific research has demonshated that no-net reduction in energy transport or 

jeopardize the continued existence of listed or ptoposed specles, or result m the energy availability has occurred. For example, the Unlted States Geologtcd 

destruct~onor adverse mo&fication of designated or proposed critical habitats." In Survey, as part of the National Water Quality Assessn~ent Program, conducted a 

addttion, the !?":Isays that: "there are no significsnt differences among the No s m e y  of fish communities to assess bidogml responses to certain stressors, with 

Acnon Alternative and Altmatives 1, I!, and I l l  in terms of their abil~tyto protect art emphasis on mining Ptihlished in 200 t ,  the study found that streams 

[threatened and endmgered] specres.'" EIS I V  D-7. Endangered species issues associated with hrge scde surface mining activity (including one of the strems 

can be adequately addressed on a pernit-by-pernit basis under existing analyzed in both the EIS benthic and chertlistry reports) b d  high scores in terms 

of both sensitive indierdtlals and total Eish counts, 

- -
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Among the Kanftwha River streams, Clwr Fork at WhltesviHIe, 
Kelley's Creek at Cedar Grove and Laurel Creek at Hacker 
V d e y  rariked amon the b a t  sites in several s p w h  
composition metries. 8 4  

if vnfley fiil construction or other rdining-related dlsturbance was irnpachng the 

amount of energy available to dowstream reaches. accordmg to the positms 

~ d v o c ~ e d  SIWOI~,Yby pwttctpants in the C'a/tleofNe~d1'alt .r  VYr)rkrihop(EIS 

Appendix D),a correspondingreduction in fish populations would occur below 

valley fi11s As noted under the same section of the ElS, "R4ac'~oiclmvu~teb~~t~' 

st~flctt~nl.fi~odrecovey appear7 to he~fci~'flr!uiedpr~~vidcd ricltmc.~and nqr tu t~  

hahrtntr #,amwtkuh/cu.' T h e  results of the USOS fish survey and the fmdinp of 

the EIS Cumulative Impact Study (CIS) demonstrate &at sufficient energy exists 

and will continue to exist to provide input for these watersheds and to sustard 

aquatic function in the downstream reaches of the watershed 

Page KC-36, Aetians 4.1 sad 4.2 Designate Arms Generally Unsftable 
for Dispssaf Referred trr as Advanced 
identification of  Disposal Areas 

Application of this $404 regulatory tool to minit~gin Central Appdachja would 

be redundant. Each of the f~ctors identified as part of the ADID process are 

currently addressed and/or factlitated by other regulatory programs For instance, 

premining basefine water quality data i s  collected and submitted as part of the 

SMCM snd NPDE5 appIi&tmns The pi~bticpmcipanon nrvenltes that are 

stressed m the AD1D descriphorr are an m l e p l  part of the SMCRA, $401 and 

5402 permitting processes. WhAe permit-speeific legal challenges are not a matter 

of routine in the study area, the SMCRA process cettarnly prov~des the option of 

administrntiuz: challenge (to an appeals board) and legal chsrllenges to the 

appropriate state c o w  

As noted by the COF, rn earlier ntfemitkmg actions regilrdirtg NWP 21, the mmng  

rehted dredge and fill permits are one of the only permits in the $404 program 

that are suk~jectto extensive, ~ndependent enviranmentat anafysis Mmng 

operiatiom are subject to extensive SMCRA permitting requirements and NPDES 

requtrements Oeptndmg on the ~ctivity,other agenclcs such as the federal Mine 

Safety and Health Abmmislration can be involved in p i t t i n g  actions Ail these 

existing environmental programs are subject to federal oversight. OSM in the 

SMCRA process and EPA in the NPDES process. 

[a summary, the ADID process would only add to an already comprehensive, 

expetrsive and time constming regulatory process ~ssociated mine permimng 

actions 

Page l1.C-37 Stream Emprirment 
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Sctentific research conducted for this EIS and by ininrag ~ornyanies in eonjunctlon 

with the EIS does not support this statement. The most sqgr~tricartt change 

observed below valley filts was a shift m the benthic community towards more 

filter-feeding organisms and a redudion in mayfly population This shift may (ox 

may not be directly attributable to valley fill construction or mining activity. OSM 

kwnd similar comtnunity shifts with a distinct reduction in mayfly populations 

downstream oftniniag without valley fills: 

A study wrts...conducted by QSM on the cumulative off- 
site impaets from a large area mine in southeastern Ohio 
over a twdve year period. The tocatlon of the study was 
an the Cedttgi Ohia Coal Company (COCCO)property 
where a dragline was used,.,Although this study was not 
in the El$ study area i t  was ineluded to show haw mining 
activities without valley fills can impact water quality. 
The chemieal analysis of the impacted streams Indicated 
similarly eltvated levels of hardness, sulfittes, 
cnntluctivity. .. 
Comparative surveys af macro invertebrates...indicate 
similar results to thorn iin the filled and Rllediresidential 
class sites of the MTMNF studies (i,e,; elevated 
conductivity, srrlfates, hnrdness and a decline in pollutitan 
sensjtive specieaf.,,It is. particularly noteworthy that none 
of the macro inveterate wmplcrs... showed m y  significant 
numbera or kinds of mayflies. 
E1S 1tl.D-7. 

Since the OSM study cited atrove was trr connection with mining that did not 

involve vdley fills, similar results can be expected with any earth disturbing 

actit ily, m i m g  or otherwise. 

Neither h e  dectisle of the myfly  population ox the shift towacals fifter-feeding 

organi~ms impacts stream function downstream. Tlx USCiS fish survey found that 

streams below vailey fill and surface tnrne disturbance supported healthy and 

diverse fish populations, indicating that s ~ ~ ~ i e n tenergy exists below filled areas. 

The Assac~ationsbelieve that strrtements regsding fish impairment are inconect. 

As noted above, results of the Fish Report are questionable, md of little vdtur, 

The USGS fish survey cotrducted in the same region 8s the EIS Fish Report found 

some of the halthiest fish popufatians downstream of areas subject to large scale 

mining and vdley fit1 activities. As noted in d ~ esubsequent paragraph: 

When viewed in conjunc~onwith the USOS fisheries report previously cited in 

om comments ~tu ckar that valley fillsand ather minrng activities are havitlg no 

adverse affect on the downstream fish communities. B e  fitilwe of the EIS to state 

Page ?LC-44, third paragraph under Attion 6: 

--"- -
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Appficatm of the N'V SCI ta the southern coalfields of West Virginia is 

inapyropnate This assessmerrt method was developed using data collected across 

the State, but an undue emphasis was placed on mformetton colfected In the 

central and northern regions The conditions in these other regrons are quite 

difj"erer1ttlvtt those that exist w i t h  [he prmmai-y region of MTMNF uhicb rests in 

the southern portton of h e  State A more regton specific assessment would 

account for the natural conditions evident in the West Virginia portion ofthe study 

area Furtiler, the results ofthe WV SCI have been ~ncorrecrly tntterpreted to assign 

"~mpawment'"to several streams 

Finally, it is inappropriate to conclude that changes are the result of valley fills, 

For example, OSM's evaluation of a large waIe sut-f~~cemrne in Ohlo, the Cenh-81 

Ohm Coai Company Study (OSM COCCo Study) documented smilar benthic 

changes belo& mining dlsturbmce that did not include valley fill constiuction. 

MayQ taxa were vmially non-existent 111 th~s  study as well Because of 

generally flat terram of the mined area, OSM COCto. Study could be 

characterized as an evaluarron of gxcwuvation rather than *, so slmlar impacts 

to the mayfly tavn should be expected below any acttwty tlmt fractures rock and 

drsturbs the soil. 

Page l1.C-51, NWPs Diacusslon: 

As rioted in this section of the EIS namative. caal mining is subject to extensive 

and detailed environmental analyses through the state or federal SNCRA, NPDES 

and 40 1 water q ~ f i t ycerttficstion programs Any potential environmental 

rmpacts of tnrning are idtrltifted and addressed prior la the issuance of the 

S M C M  and NPDES p m i t s  These existmg permit rewews whrch occur 

indepeildent of the $404 pemitting process are sufftcient to insure that "no tnore 

than minimal" impacts will result frbm the proposed mming operation 

f i e  existence of the SMCRA and NPDES permitting programs, coupled with data 

collected through the EIS technical studies and other sc~enttfic resewch support a 

fit~al decrsion by the CBE to mume that a11 $404 pemlt ~pplications &reeligible 

for authorization under NWP 2 1 as advocated under alternative thee, and that an 

upper rilresl~old is not requtred Specific ev tdme  to support thrs approach and 

alternatwe RR presented under our General Comments. 

Page il.C-52, Campensatary Mitigation, $&nentl Comment: 

--*. 
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Requiring perinanent consertation easements works at odds with encouraging on- 

site mittgatton performed as part of the reclamat~on of a mined ares and 

improperly extends the COE's influence beyond its ststutory jurisdiction. As tfte 

statentents cited ~bove acknowfedge, coal companies usually do not o m  the land 

on wh~ch they are mlnml; Instead, the mlntng compantntes Iease the right to extract 

the mineral and the surface of the area reverts back to ~ t s  owners once extraction 

and reclamtion are completed Because of this unique land ownershrp 

anangernent, the abhty of the mine operator to ob tm property smf execute 

conservation easements is extremely limited, if not impossible. Unlike other 

development acbvliies that impact wedands and require 4404 permits. mining is 

only a temporary land use Whereas highway, tnfrasmcture and butlding 

construction are permanent actrvdie&, mining only occurs in an area for a 

t.elattveEy short tlme Any mqat ion project urtdertaken for these permaaent 

activities lcnds itself better to perpetual easements, since property i s  trsudly 

purchased by the permittee in conjunctton with these permanerkt lmd uses and 

maintatited in perpetuity as stmply an extension of that project Other natural 

resoisrce extraction actrvrties &en coexist with mrntng, with timbering and natural 

gas production betng the most prevalent acfivtties. These activities, like coal 

rmnd are ustially fac~lttettedthrough leases, not ownership 

Conservation easements could potentially complicate these other extraction 

activities thereby reducing the land's overall value and presenting a takings 

situation, 

A conserwtion easement forecloses the possibility of future use or development 

and elimitlates the private property rights retained by the tandowner 

As: with many &her particulars to the "wetlands" mitigation requirements it is 

cIea hat mining and the temporary nature of cod extraction was never consideled 

in the development of $rrs requirement 

Imposition of a conservation eslsemerrt IS un~eeded and duplicative Any future 

activity Xha! couM impact jurisdictional waters would require $404 authoTlzation 

flom the COE 

Page 1I.C-73, last paragraph, Estrmblishing Cumulative lmprrct Threshohfs: 

This shtement i s  presented without any explanatinn as to the effects of the interim 

2 5 0 . 8 ~ ~NWP/1P permit threshold, Opent~ons in West Virginia redesigned to fall 

under the 250-acre reduced projected employment and prodrtcbon numbers. A 

particular operation in Nlcholas County %%st Vtrgrnta wrts redesigned by the 

permittee to reduce valley fill configurations in order to fail below the 250-acre 
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watershed resmcnon, The prqect's phnned t.esover~b!e coal nrswes were 

lowered ftorn 25 million tons to 8 tnfllion tons 

The EIS technical studzes found slmllar results, wlnch are summarlzed on page 

The economics rtudics show a direct correlation between fill size 
and shifts in production due to increased mining costs. 
The Hill & Brssr~eiatm sensitivity analysis projected reserve 
reductions of 22 and .95%;l as well as cost increases of arouad 8 
and 14% when d l  fi& are restricted to 230-and 75 acre 
watersheds respectively. 

The Mill & Asaociatm etudiepl generally eondiuded that smaller 
Ptlls necessitate less eotnplete extrsction but more rapid 
depletion of the surface mineable reserve base with different 
equipment typm... 

The effects of the 150-acre threshold require more expimation in the EIS as the 

reader is left with the impression that the limit is impact-free, which it clearly is 

not  reserve bases are being reduced md the projected life of pa,at-bcular mine sites 

are being diminished with coincident reductions in employment, strtte tax 

collectio~~setc. 

Page l1.C-45, Fill Minimization, General Comment 

Tltc entire dtscusslon of fill minimization in this section overtooks a critical 

controlling factor In the location and devehpment of mining operations Cod 

--minim occim where the coal resource exists. Unlike other land disturbance 

activities that potentidly impact jurisdictional waters, alternatives to filling are 

section of the EIS,dl disturbance for surface or und~rgsow~d mining in the region 

will result in the generation of spoil A W  reclamation returns most of thts spoil 

to the mined area, but because of the "swell" factor of fractwed ovwb~rden,not 

all the spoil, even under an AOC scennvio can be returned to d ~ emined area 

Page I LC-49 

a Mse ~ ~ D R S S I Q BFirst, my disturbance, rnrnmg or otherwse, m the steep slopes 

of Central Appalachia will result in the generation of excess spoil. For mined 

areas, exising SMCRA requirements mandate these &seas be restored to AOC 

unless an alternative latrd use is justified by the applicant Even if AOC 

reclamation o c ~ m  based on the swell factor ofthe interburden and overburden 

some fit! material MUST be placed in a valley fill regardless of mitigation 

requirements: 

Tke primary reason far using valley f i t fs is that the 
excavstion of overburden results in a greater volume of 
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material than was present on the mine site before mining. 
When bedrnck is broken up formiag spoil, void spares ere 
left between the indtviduat rock fragment&, causing them 
to occupy a greater volume than the origins#, unbrobn 
rock. This expansion is referred to as swefl and typically 
represents a volume increase of about 40 percent. 
Compaction ofthe spoil during baekfiHiagpsrtialty 
offsets swell as the rock fragments are squeezed together 
by the weight of the overlying material, but thls shrinkage 
factor will not completely return the spoil to its 
sotid...volume, 

Particularly on steep-sloped mine sites, the excess spoil 
gerrerated by the swell factor cannot be completely 
beckfilled on the mine bench with the construction of 
potentially unstable stapes or substantfal deviatlan from 
AOC 
EXS Il1.K-3. 

The E1S economics technicd studies demonstrated that the physicd and 

economic recovernbtl~ty o f  a given coal reserve is dtrectly tied to avatlable valley 

f i l l  opportunities: 

The economics studies show a direct carrelation between fill size 
and shifts in production due to increased mining costs. 
EIS 1V 1-3. 

So, rather than encourrging fill minimization and sptream avotdance, draconian 

rnitigatior~ requwsnents will only increase the cost of mining and act as a de fact0 

pt-ogramntattc banter to mmtng actmy rn the regton, m u ~ h  like the specific 

watershed acreage restrictions considered but ultimately rejected for inclusion h 

the E1S. 

Another result of excessive rnrtigation requirements is to discoumge post-mining 

lmd development. Though lack of suitable, stable iand remains a chronic 

economic md social probtern throughwt the study m a ,  mitigariorn requirements 

and costs will discourage these post-mining developments 

Site speclfic cond%tions may exist that permit the operator to further rnin~mrze fill 

placement beyond the existing AOC requirements rf suitable adjacent, attainable 

areas such as AML benches exist, but the incentive to use these areas is provided 

in the 404(bX t) andys~sand would be 1dc61tr.fier.I In the SMCRA pemmng 

process absent any increased mitigation costs. 

Page H1.C-52, CompensatoryMitigation, Cenerel Comment: 

As the EIS properly nates, envtroamental cond~tions In the study area prowde 

Acid rime b i n a g e  and other stream impacts such as erodmg spoil or coal refuse 

emanating from AML sites is by far the most serious and common water qudity 

problem in the study area. A cursory glance at the 303(d) list of any of the states 

within the Central Appatacfrim region reveals hundreds tf not thousands of 

streams xdenrifted as impaired .From these impacts The above-ated paragraph 1s 

also correct by observing that few, if arty of these problems will be alleviated by 

the cumnt AklL program esulbtished under SMCRA, where impacts posing 
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threats to health and safety receive the most a%ent.lon and funding. Whde the RML 

fund may not provide for timely recfamatton of sites impacting water quality in the 

study area it provides an excelleilt structure to facilitate reclamation and 

remedtatton of these areas through mttigatttron. 

Except for Tcnnessee, all the states currentfy have an AML program that has been 

delegated to the stare regulatory authority These state M L  programs usc 

allocations from the federal AML, fund to complete reclamation of rttentified pre- 

SMCRA drsturbance Using this existing structure, operators seekrng 404 

authorizatron for vdley fill consuuction would, in cooperatton with the state A M L  

agency, tden~fy an AML site(s) that is adversely impactrng water qualtty. The 

opcrator would then work twth the AML agency to alleviate these impacts. 

Mitigation credit wotlld be ~ssessed based on the overall improvement to water 

quality and habrtat. 

Approa~hing rn~ttgatron frotn diis more practical standpornt will have a 

subsmt~aiiy greater improvement on the ttnwrorrmentaf health of the area than 

wdl tn-ktnd replacetnent of headwater streams for several reasons Ftrst, the 

scopes of poteritial impacts are not of a severe magrittude. Headwater streams will 

conbnue to comprise roughly 60% of total stream length m Central Appalachra 

and the wlea wtlt rnwatain sufficient PEC scores. Second, shctures consmcted 

1n accordance wnth SMCRA mandated mining and reclamation standards can serve 

as ot~srte mttigatron. Research has demonstrated that these SMCRA provide 

unique habitats (through werlmds) &at do no exist tn the study area. Thrrd asld 

to the downstream system means norhrng r f  other stressors such as AMD and 

excessive sedimentation impair or eliminate the aquatic habitat. In other words, 

rnitigatio~~efforts that restore, preserve or enhance the energy transport from 

mtned areas means nothing if there are no macrotnvertebrates alwe downstream to 

consume this energy. T h ~ sapproach to mitigation i s  best viewed as a "watershed" 

~gproachthat results rn an overall net enwronmental benefit 

Simila environmental benefits will be seen from other water quality 

improveme~rts that cam be impleme~ted through mitigation The second most 

prevalent wafer quality problem In the study area results from the lack of publrc 

infrastructure. Edtng or nonexistent wastewater treatment systems coMbute t.o 

stream degradation in the region as do crude road crosings. stream bank erosion 

crtused by repeated floorlrng and residenhal stream encrmchment. Agarn. using 

the watershed approach to mitigation, it makes tittle sense to enhance the energy 

transport of the mined area through enhanced S M C M  structures or preservation 

of' headwater reaches only to have thrs energy flow to r downstream area that rs 

severely impacted by fecal coil form, or from another stre$sor resulting front the 

lack of in6ashucture. 

The correction of pre-existing water quality stressors coupled with vast mitigation 

poterttial of mining-weated we-tlands. ponds and side drains make the study area a 

"gold mine" of mitig&iion possrbiiities, and 

promote these "nonmdltronal" mitreatlon measures 
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Page ILC-53, CO&Stream Assessmeat Pratocal, General Comment. 

Tltc Louisville Stream Assessment Protocol is ment~oned throughout tltjs section 

Use of a hnchonal assessment may indeed facltitate mitigation dec~srons, but the 

value or apphcability of the: L~uisville Protocof is not as established as the 

discussion in thgs section presents it to be. Unlike the EPA RBP, the Lmisville 

Protocol has not undergone an extensive peer review or public comment 

The Louisville Protocol is based on an silrlier study conducted by thc Kentucky 

Division of Water, so any errors made in this proceeding endeavor wttl be 

antplified by appl~cahon of the Louisville Pratocol Serious qrteshons exist 

regarding the inciuslonlexclusian of particular benthic rnetri~s in the document 

that may unfatrly skew the awxsment and the documents' heavy reliance on 

conductivity 

11. D-1, Altern~tives Considered but Not Carried Forward in T k h  61% 
General Comment, endre section: 

Both SMCRA and the CWA clearly contemplate f i l l  construrtion in streams, as 

noted in om introductory comments. Each of the ~anous  specific fill re&ictions 

presented In thrs section %pores this basic, underlying pwrnise: Mining and valley 

f i l l  consm~ctionts legal and with recent court decisrons tts teg~lityiis crystal dear 

Two specific legal chdienges; have targeted surface mining in Appalachia 

specifically. ,S~cttotrI, P t q x ~ s r !a3149 Need provtdes a cursory glance at these ttcwtt 

judicial assauhs that sought to undue Congressional statutory intent and decades of 

regulatary interpretat~on by the vay  agencies that have prepwed th is  El§. The 

provision found in West Virgynrs's state surface minmg program The District 

Court in this action chose to acwpt the plaintips tortured reading of federal and 

stste mining law that construed the SBZ to prohibit valley 811 construction in 

intermittent and perennial streams, The Hmgg decision was reversed by the U S 

Court of Appeals for the Fourth Circuit on federalism and jurisdictiond questions 

A subsequent adion was filed in the same Court, this titne challenging the COE's 

inte'prctatron of the CWA to p m i t  valley fill consttuction under $404 The same 

District Caurt this time held, despite years of interpretation to the contrary, that 

mining spoil was "w~ste"under the CWA arid could not be pennirted pursurult to 

GOE rulernaking that would frnatiy end the confusion surrounding mining spoil 

snd place it firmly within the jurisdrctlon of the COE as "fill tnate~iaf'*.This 

decision too was appealed to the Fourth Circuit and & g i n  the Appeeals Court 

reversed. In dns carse there was no overriding questlon ofjuridiction and the 

Appeals Court spoke dlrect-ly to the legdity of surface minirtg in the context of 

both SkfCRA md the CWA: 

WhPe SMCRA does not deftne “fill it~~terial'',its "excess 
spntl material," 36 t1,S.C. section 1265(b)(22), is defined En 
the SMGRA regakttions ss material placed "'in tr locstion 
other t h n  the mined-out rrrer."...And, rqwdlevs of 
whether the fill has a beneficial primety purpose, 
SMCM does not prohibit the discha%@of surhce coal 
mining excess spoil in waters of the Uaited States. 

-
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Indeed, i t  is beyond dispute that SWICRA recogniws the 
possibiklty of placing excess spoit material in waters o f  the 
IJnited States.. . 
It is apparent that $MCRA anticipates the pass;ibility that 
excess spsil material could and would be plsced in waters 
of the United stst& ..." 

The Appeals Court decisions in Bmgg and KkXJ ,wtuch predate the release of this 

E15, have properly recol;n~zed Congressiontil intent and sustamed years of 

legulatory implementation. Consequently, any such alternative contemplated by 

the agencies seeking to bm valley fills would require a statutory change arid reach 

far beyond the programmatic scope of thts EIS 

The watershed spectfic fill reshktrons explatned in this sectlon ignore the scate 

and scope of current and ant~cigated mning activity m the regon md appear to 

assume that mining and valley fill canstrtlctlon activities were affecting vast 

regions of the study area, while in fact that is not the case The CIS has 

determined, using liberal estttnates, that mintng and valley fill nctlvity could 

potenttally impact 4 10% of the streams In the study m a .  Tkc sane study foufid 

illat the dominant land use of the area wmlf continue to be dense, unmanaged forest 

over. 87 5% of the study area i s  forecast to remarn unchanged when all 

d~sturbances meludtng ntnmg are cons~dered Assummg a worst-cast: scenarlo of 

inrning disturbance (no renewed emphasis on reforestation and fill minimiation) 

the same study found that the area woufd mainfattl adequate PEC scores to support 

healthy and abundant terrestrial and aquatic l~ feSo, even absent the scientific 

evidence showing the minrmahneficial effects ofmining, the minwte scate of 

disturbance would not justif). the sweeping changes and restncttens contemplated 

under this section. I 
Page f1I.C-3, Energy Sources arrd Plant Cotnmanities: 

Headwater r m r m  SONPLW am ~ntprtrtmt, not ody !o rnxwtebrofesand 
wrfehrater In trppr wachw lhe ilrcr~arsherl,bur e x c e ~orgarrrt carhon IY 

strhreyuenfly rrt~frzedby Iffifirms in ulfstream orrCerc dow~3g r a d ~ e ) ~ ~ .  
9nce A lwam hmv a unrd~rectrona/ftc)~tt~ orem ore dsork~wnst~rwn~ 
~iepcndenron ripstrenm areas for portions nj h r r  cnctrgp 

This statement leaves the impression that energy can only be supplied by 

headwater streams. Research conducted by the coal industry in conjunction with 

the ETS itrdicates ponds and wetlmds constructed during the mine reclamation 

provide sirniiar, adequate seurces of downstream energy: 

The streams with valley fills have a sedimcnl retention 
pond located typicafly in the most upstream resches of the 
stream just below the fil l  area, These ponda carry out a 
similar function for the upstream reaches o f  the streams. 
In the ponds, biologic~I communities are established 
which are dependent on dga1 growth, not leaf litter, as A 

food source, The a l e e  and detritsl material flawing from 
the ponda act as the food source for the downstream 
eammunitie~? 

In addition, upon completion ofthe recismation process, vegetrttion will have 

returned to the area, replacing the coveted "aquatic-terrestrial interface'" Further, 

v"Kenfutktnnvjnr rirp t'ant~~pnnrealfkWrenhutgh. 3 i7F 3d 425 (4'' Crr 2&?31 
?S Arch tail Supplui~enlalIIffRn'F EIS Stud, Report. Apnl2002 
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fisheries research conducted below mtning ~mpacted watersheds indtcates that 

healthy and diverse fish populations are thriving. According to the River 

Continuum Concept t h t  is postulated as the r e  value of hadwater seams,  one 

m s t  assume that eufftcient energy rnput 1s occumng in the stream to suppart these 

downstream communities 

Page if1.C-5, Organic M ~ t t e r  Procesvina generst comment, entire section 

The entire discussion presented in thts section is devoted to ton explanzitron of the 

River Conti~xuumConcept (RCC).This theory suggests the health of ttn entire 

riwr ecosystem is associated with organic energy that is processed in headwater 

stream reaches and subsequently trimported downstream. The RCC forms the 

basis for many of statements made in the EIS regarding the possible effects of 

valley filE co+lstruction in headwater streams. 

'The RCC may he inapplicabie to the steep-sloped terrarn and stream systems of 

Cenhd Appalachia for seveml reasons. First, the RCC assumes a pristine 

environment, whtch is  certainly not the case in the study region: 

The Appwlschisn roalflefds provide almost iimitlie~s opportunities for 
watershed improvement, fitltowing almost I 0 0  years of abandoned 
mine land (AMJ,) problems. Mine drainage pollution, eroding spoil an 
the down slope, clogged rrtrearn eh&nnets, abandoned highwalts and 
cowl refuse areas, and other orphan land prob-lems exceed the capacity 
of the SMCRA AML Trust Fund. Many of the problems rare such k w  
priority that It is unlikely that the AML p r o p m  will ever address 
them. EJS page-

Secund, the RCC assmnes that extreme headwater stream reaches provide the only 

opportunrty for energy inputs to the river system tluough the aquatic-terrestrial 

interface that occurs in forested headwater streams. This is not rbe ease in rhe 

sbdy area Research conducted by mining companies confirms that energy inputs 

c o ~ t k u ein mining watersheds regwrsless of the level of impact in associated 

headwater weas because most of the streams below mining areas are forested, 

The cumuiative impact ettrdy f ~ u n d  that over 80% of Rrst to third 
order stream8 in the E1S study area are surrounding by forest, 
EIS 1lI.D-18. 

IIhD-I, Loss of l inear  Stream Lcryfth from Filling a d  Mining Activities 
Associated with Fifls, General Comment 

The findings of the El5 technicat studies whtch are referenced in this section 

further ilfustmte the need for the ngencies to view polmtiai impwts of 

mountaintq mining in terms of scope and scale Only 2.04% ofthe total stream 

miles have been directly impacted by valley fill  construction lutd mining rrctivities, 

and projected future ~rnpwts wlll total only 4.Im6 of the total stream miles within 

the regmn. Absent the renewed emphnsts placed by the agencies on mfhgatlon, 

with a preference for an-site, in-kind mitigation, mining w1i not result in the mass 

eliminati~nof headwater streams. As the coat industry, SRAs find the COE 

implement new mttigtotion techniques m accordance wrth the recommendattons of 

the ErS, it tikeiy that the stream segments directly impacted by mining wit1 he 

more than oEset by either stresmiwetlands creation dining reclamation an&or 

water quality improvement projects undertaken by operators 

---dm----
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Page tf/.I)-2, Lass of Biota uxldez FiH Foot Print ar from Mined Aress, 

General Comment: 

The Assaciations do not dispute that rlie biota present wtthin the fill footpmt we 

lost once fill construction has been completed. Based on the r e d t s  of the CIS, the 

benthic organisms cornmon itiheadwater streams that are subject to fill activity we 

by no meals in danger inthe study wea With a mere 4.10% of the stteams in the 

study area projected to be trnpmicted by mining operations, sufficient habit& for 

these macro ~nvertebrates will continue to exist m the study area The concern for 

the biota of the% streams should not focus on the minute &action itnpacred 

drrectly by fill construction, but the abdrty ofreclamatron and mtagaaon to 

replace thc function of these benthic species in the overall aquahc system. EIS 

Appendix D, Vulahtc of'HeadwaiwSfrentno concludes that the single most 

mportant feature of the btota of headwater strams ts to provide energy mput to 

suppo~t the heaith of the streams down gmdient of the headwater areas 

Subsequent technrcal research has demonstrated that sufFIctent ener15y inputs 

continue to exist below filled areas 

Tttese studies are su~nmwized on page IIT D-9 of the ETS. 

Overall the abundance of  macro invertebrates was found lo be 
similar in upstre~m and downstream stations or Ln be siightty 
higher in downstream stations. 

Other industry sponsored research supports Ulrs conclusion: 

increased abundance at the filled sites, as compared to the 
unmined sites and the presenee of r similar shredder community 

ibdb le5  that sudrlent hod k avnrihbte La support r benthic 
community and &st downstream communities are likety 
reeeivhg articulste orgsnle materiai from these mare upstream 
segments.Py 

Thrs coflclusion is confinned by the USCS Fishenes Study that fmnd some of the 

healthiest fish populations in watersheds associa~ed with large scale st~zface 

mmng and valley fill construchon 

In sumnlary, ~t1s reasamble to assume that the energy ~ocess inyand trtinspo1t 

will continue Moutltarntop mining will potenhally impact only 4 10% of the 

total strem mrles in the study area. 60% of which are first order headwater 

strems, dispellifiing my myth &at m l h g  and valley fills ase erwdicatitjug a11 

beadwater streams Benthic research has demon~trated that abundance remrtrns 

high below fills and that the pands and wetlands created during reclamat~on are 

providrng their owa energy inputs to the s ~ e u nreaches. The USGS fisheries 

survey confirms the benrhrc research, finding that hmvtly surfwe mined 

watersheds suppoad healthy and diverse fish populations 

Page JRD-5, Changes in Downstream Chemistry: 

Finding selenium concentrations above the suggested ~li&3'Mcan be expected 

given the overall background levels of sekniutn present in the nlttive soils of the 
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area. Similar concentrations can be expected bdow any imd disturhmg activity in 

the region: 

...we see that in the region of MTMNF miaing, the mals 
cafi contain an average of 4ppm ofs&enium, normal soils 
ean average O.2ppm and the a4towsMe limits are 9 u@L 
(O.DO5 ppm). t)i&turbtng coal and mils during M'fMNF 
could be expected to result in violations of the stream limit 
for selenium 

The presez9ce of suifitte, as noted in the namtive, 1s indicatwc of disturbance, not 

neceaarily mining induced disturbance . This conclusion is confirmed by the 

presence of similar stitfate levels below r large scale mhkg operation in Ohio that 

dtd not involve fill consmction. 

As noted in previous comments, seleaitrm is inherent irr the s o h  and coal of the 

region 

Thts stiltement i s  milfrplaced given the level ofundeP.st&nd~ngrelalive to selenium 

impacts and technical msearch that found healthy aquatic communities in 

watersheds exceeding the sug@wd water quality ~ritenafor &enitrm. 

The El5 chemistry study, From which the above:cited EIS narratives are drawn. 

mentions the effects crfseknium based on research conducted by kmely  in totic 

(non-Rswiag) habitats, specifically a iatge pond with extended wwar retention 

times. This is a vastly dtfferent aituatrnn than what exists in the headwater streams 

of Cenml Appslnrchisl, Therefore is incorrect to extend tbe results of the Lemely 

studies to this EIS. 

EPA ts currentty in the process of revising the suggested water quality ?;tandard 

for selmium In February 2002 the agency publrshed a draft of these revisions. 

Among the conclusions ltnd abmwttons included in the draft ctocu~nentare 

scverat that are relevant to this EfS m d  the assertion thrtt. detectable selenium 

concentrations in the water coXum are indicative of negative impacts. 

Since the issuance at the 1987 chronic cuiteriorr of 5u 
considerable infamation has come forth rqprdlng the route of 
expcrsure of selenium to aquatic organisms. Studies have shown 
that diet Is the primary route of exposure that controls chronic 
toxicity to fish. 

...diet controls selenium chronic toxicity in the environment and 
water-only exposures reqdre  rtnresligtic aqueous eoneentratisns 
In order to d k l t  a chronic rwpunse... 

~@c&M%? 

diet is being the maqt important route of exposure for chronic 
toxie3ty. 

p-
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Ef the oqanisms ere pmwEded with mi uaeentsminsted &&,then 

Sediment has sloe been propaged 8s r medium upon which to 
base the selenium chronic criterion, but becawe of  the 

of sebdiem in setfirrtent and on imufffeient amount of 
data to mpport a casual link betwee@ coneentratbns uf selenium 
la sediment a d  the chronic effwts observed tn fish, a sediment- 
based criteribn was nat seteted. '" 

Considering the fiadings of EPA tn the drrrR revised selenium cfiteria, that water 

column concentrations of selenium are not correlated to toxicity in fish and that 

the natural biskground of selenium prese~t in the soils of the study we& it is clear 

be reconsidered 

The LEGS fishems survey supports both EPA's revised selenium water qwdity 

cr~terionmd clezlfly demofis&atesthat sefefiium cunaentrarions in the study meti 

have not impcted the aquatic communtry in the study wea ' h e  EIS chemistry 

study found detectable tevel~of selenium on slvnpl~ng sites within the Clear Fork 

Watershed: 

Stte Selentum Concensafion 

MT-62 2.8 ugJL 

M7 -64 13.0 ug/L 

Despite these cortcentratsons, the USGS Fisheries Study concluded: 

Clesa Fork at mtessl#k.,.bd good seam in mmt ofBe  fgur 
proportioaal rtldries; 

Arnoag fCafitlwka River streams, Clltar Fork at 
Whitesvilie,..mnked rrmong the best sites in several species 
camposltiofi metrics." 

Gtveti the current status ofthe selenium water qulttrty criteria, the natural 

background lev& of sefenim present i a  the:soils of the region and the trtitbility or 

Lhe EIS studies and other teshnjcal research ta, correkate impairment to any specific 

p&r&tneter verbiage inferring impacts from selenium should be defeted from the 

final EiS. "&us, dw best awrosctr to possible water-quality induced impacts i s  

presented in the find p a r w q h  of the summay a d  conclusions section 

Further evalrsstlioa o f  stresm chtmitctry and hrttser 
k k w e n  stream chemistry and 

&ream hiatk commurrity structure awd function are needed Po 
addregs existi* data gaps. 

ar in Downstream Sedimentation (Bed Ch~ltrtctc?tisties) 

-
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The results of these studies demonstrate that valley fill construction and mining 

activity are not havmg an adverse impact on streams. A mere 

struchm does not constitute depdatmn. especrally if suffkient energy remams 

for trar~sportdownstream, According to the results of these studies. streams with 

mtnrng activity in their headwaters are st~li canying out the p r i m q  function of 

pristrne headwater reaches. 

h.2. Resufts of  Comparison of Pre-mining Biotic Conditions to Post-miniqg 

Aquatic Commuttities 

The studies cited in this section analyzed mining and disturbance, not necessarily 

valley fill construction: 

this EIS -4s in tbe OSM COCCo Study, a shift rves observed in tbe dolvnstreiun 

benth~c community &st ttppeeiars commensurate wtth disturbance afthe native rock 

and soils. This shift cannot be termed impairment howetw, unless the 

dowrzstfcam reaches of the watershed are failing to receive adequate energy inpirts. 

Other studies have confimcd that suRcient energy irr being gromded by mtning-

related structures and d~a t  no net-reduction ur watershed producttvity and diversity 

has occurred. 

h.3. Regtilts of A Multivstriate Analysis Study on Benthic Invertebrate 
CommuniW and Their R~tlrpcsnsesto Selected Eavironmental Factws 

Cod mining appeared to influence invertebrate comrnuniht?~ through two 
factors.. . 

h.4, Studies of Maera invertebrate Cornmunitiw in Stream Sites Located 
Downstream from MinedNatky Filled Areas in Comparison to Reference 
Loeations 

The wtde wilibility of the scores on the unmined reference streams demonstrates 

a known fact that is mysteriously absent fmm the discussians in the draft E1S. 

-
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One[unmmedj s ~ t e  scored in the hrgh-ad Cif the fRir range in the 
smmer of 1999, one! site scored in the poor rmge in the fall of 
1989, and o w  site scored in the higbend of the fair range in the 
wnter of 2000 

%s statement is probably the most important contained in the EiS and it deserves 

inole attention artd focus 

life throuuhaut the stream wstem, In a region that suffers from multiple water 

quatrty swessors such as AML &ernage, fa& of inframxture and failing 

wastewater treatment systems, the effects of valley fill construction appear 

negligible. 

The atrtdtnrv htdtcw rt4aterq~dir)'eupIniac rhe wrdc gradrrnl ln the 
h~wlogxalcovrcr'rrrom UI  rhe .filled sates. 

The 0Sh.f COCCo. Study documented tncreased c~nductivity below mtning that 

did not involve tdley fill construction, dernonsmhng that increased conductrvlty 

should be expected with any human development (mining, residentid or highway 

construction) or natural disturbance (land slides), 

dcvetopment or improvements that are going to occur in the region are going to 

involve land disturbance- earth and rock will be excavated, and fills will likeiy be 

presented m this EIS, all of these scttvities will be expected to have srmrlar 

tncreases tn conduct~vity Since the inherent geological and topographic features 

of the area rtre such th;lt excava6on md fill construetion i s  required in connection 

with development and mtninl; the qtlestion should no? hif eonductrvity 1s 

increased, but what effect eomductivity has hgd on the stream system as a whole 

in ow comments on other sections of the EIS, tlre Aesociations have preseticed Nxe 

resutts of studies conducted for the Ef3, by coal operators In conjunctim with the 

EIS ,independent of the ElS but *?thin the study area and outs& of the study 

area but refated to the subject at issue, The bulk of this research documents a && 

tn the btafcrp community below &rbanm: There k some question as ro how 

directly this shift can be cmelated to psrticular water column psrarneters 

Differences between Ure benthic macro invertebrate 
cwmmunitia in the unmined and filled sit@ were evident in 
metric8 iinvolvlng the mftyfly papubtion which decreased below 

Vv?latever the cause, ~t is overky apparent that this change does not correlatte to 

impairment. In fact, by supplying a more constant source of energy to the stream 

below (though wetIdnd and pond construction), mmny may improve the health of 

' , 
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Front the results ofthe EPA Streams study and other refaled researcls it is 

apparent that the aquatrc ~\ommunities were among the classes, but not 

impaired: 

Overall, the fitled sites are only ioigniflcnntly different from the 
unrnined sites with res ect to the percentage of the popufmttion 
comprised o f  mayflies.f 4  

As noted in our earlier comments, ponds and wetlhmds are constructed dunng the 

rninmg process to control sediment attd irr s m e  instance attwuate flow. These 

wetlands and ponds influence the composition ofthe benthic community: 

Changes i~the hn th l r  macro invertebrate community structure 
below impoundmefib are mildocumented.,,Tkse ehanps may 
result from flow constmtncy, organic Imdi~g,tempereture 
ehangw or a combination of Factors...mayflies and stoneflies are 
often dimiantted below imp~undments.~" 

The elimination ofthe mayfly t ~ x aCANNOT be linked to impairment as the E1S 

Below the filled sites, the sensitive EPT taxa still comprised an 
swermtge of 50% a4 the papuliation, 
Atso of interest below the fills is the presenee of  a shredder 
community very simikar to the anmined referace stzeams...The 
similar communities in the filled and unmined streams indieate 
that the downstresm reacher, of the 8treams r r e  k i n g  supplied 

"Arch Coal Supplcmc~~talMTRWF EIS Stad\ RqmiI ,  Am12002 
Arch Coal Supp1cmcnt;rl M W V F  E'iS Srlidr Repon. ApnlZa)2

'' rbtd 

with coarse and fine orgafiic msterirl wkieh are the majar 
contrjbution of headwater reaches described in the river 
continuum theory.% 

sampled in the study @nerdy, alf ofthe streams sampled below valley fills 

unmined reference sites warn located on &st md second order streams whrle the 

fitled sites were located an third, fourth tmd fifih order 9bems, Changes in the 

composition of the aquatic community are expected as stream order increases 

h g e  l1i.D-15, Impacts of MTMNF on Fi& Assemblages 

This statement q p r s to be a weak attempt at explaining away the firdings of the 

USGS fisheries swvey. The specific results of this study are enormously 

important to this EIS Thts study dtfemined that one of the healthiest fish 

communities existed at Whitesvilte, on the Clear Fork tributary to the Goal River, 

It is a well-knawa f&ct that d ~ swatershed has been hmvily mined, wllh most 

recent extraction accurring in the form of surface rnlnlng with valley fills. The 

EIS Chemistry study found detectable levels of selenium w~thmthe watershed, yet 

the USGS Fisheries Report observes a healthy and diverse fish population 
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nssowted wrlh tnitmg A C ~ ~ V ~ Q  Ctowever, both of the watersheds are mare 

correctly iden1JGed its areas of mining. 30th of these watersheds have 

identified sources of serious AMD and sedimentation impacts from pre-SMCRA 

activities 

Page fI1.D-15: 

This reference is entirely inappropriate and should be deleted from the final 

EIS. 

. Second, "concentrations much higher than would Ix: 

expected to occur n&tmlly" contradicts assertions made in the EIS chemrstry 

study whtch recognized that the natum1 background levels of sdenrum in the soil, 

overburden and cod spprosch the Iimit established by the current water qwlity 

criterion mplemented in West Vxgrn~a Third, ss this is unpublished data, other 

passrble sources selemum such as non-mining land d r m h w c e  cannot he 

identified. 

Page ll1.D-17 Studies Retating to Mitigation Effort8 for MTMJVE' 
impacts ta Aquatie Systems 

This statement is urrqualified, conflicts w& subsequent statements mltde under the 

same namnive section and strould be delekd from the final EIS, A similar 

preva-ricationi s  repeated in the fist ptrrag~ph on page I11.53-2I. Our comments 

address bath statements. 

Mining companies have rautineiy created strucmes as part of the SMCRA 

mining md reclamation plan that serve to offset the loss of headwater stream 

from fill constmction. At the same time however, these companies also sMrrs"fied 

the existing GOE mitigatiort requirements imposed by the respective states and not 

wetlands: 

...the percentage sf vegetrated wettancis (PP,PEM,PSS 
designations) existing in them watewheds is e x t ~ m a l y10%~~ 

represeatifig Less that+1/10 ~f 1% ~f the watershed in all ewes. 
The mrjorlg of the NWI wetlands in these watersheds appear in 
most csws to be sediment ponds msocimrted with mined site. 

Other statements In thrs technical study &rive at discountknting the value of these 

created areas by declaring them 'hn~getated"' wetlands. Howmr,  as cited 

previously in our commer~ts regarding stream funcrtiozl and the biologic condition 
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of'slrea~ns affected by mmmg, these wetlands and ponds are providing similar, if 

not superior energy input to the watershed, eliminating any reductiotr from the 

headwater sueams impacted drrectly by constructton of valley fills The EPA 

review of wetlands goes on to state that isolated wetlands created within the rnrned 

area can be enhanced to further supplement and therefore "mirigate" the loss of 

headwater Sbeam reaches: 

,..opportunities do appear to exist for the creation of functioning 
wetiand systems on mined sites. Planned wetbnds, if 
incorporated into the restoration design, can provide valuable 
functions by enhaneing sediment stahilizatlon, water quality 
improvement, and wildlife habitat on mined sites, 

With respect to habittlt creation, further enhancements may be possible but EIS 

terrestrial studies have shown &at ~ ~ h ~ g c r e a t e d  wetlands are rndecd increasing 

the wldlife diversity of the study area and that several terrestrial species not 

mdisionatfy ~sssciated with the Cenual Appalachian region have been observed 

utilizing mining wetlands. 

Research conducted by mining companies m conjunction wrth the EIS have also 

doclttnented the unque and beneftcial habitat provided by mining created 

wetlands, the results of which arc summarized in this section ofthe EIS: 

When eomp~ring total abundances and taxa between the ponds, 
the study found that two of the ponds contained large total 
abundances of aqustie insects and a desirable number of taxa?' 

Similar conclusions can be regarding the conveyance ditches or "gromb9itches 

created on valley fills: 

During the development of this EfS, techdial representative8 
from OSM and from West Viq$nia have suggested that groin 
ditches fodstrueted alortg the edges of fills may repreent an 
opportunity for the in-kind replacement of astreamr with an 
intermittent or perennial flow regime. To date, do drainage 
structures observed appear to have successfully developed itrta s 
fuactioning headwater stream. EIS XlLD-18. 

As noted in our preceding comments, reconstructing headwater streams 

historically never the goal of these structures. Instead, their design &txl 

ccrnstruction was intended to satisfy the hydrologic requirementv of SMCRA and 

to preserve/assore the s t ab i l i~  of the vdky  fill. These fmctions must remait% the 

primary objective ofthe ditches, as they are obviously working (no pattern of fill 

instability identified by the EIS teckxfical studies). However, if these areas could 

be enhanced as described in this section and continue to asswe the stability of the 

fill area this oppartuntty should not be ignored, since it would essentzatly equate to 

double the length of the orij&al headwater impacted by the vailey f i t1  placement. 

The renewed emphuis on mitigation that has emerged from preparation of the EIS 

and permeates all the suggested dternariw actions must acknowledge the ability 

of these SMCRA structures to serve as mitigation and the alternatives sl~ould 

include the dtrection to develop a BMP manual for further enhancttig the values 

that can be provided by these structures. 

Other historical, state mitigation measures focused on srrenvn restoration through 

water quality improvement. As earlier sections of the EIS recogn~ze,the sttldy 
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area provtdes hides$ opportunities for mrtigation thraugh the rernedihl~lo~t of 

existmg water quality stfessors such as AMD dxscharges and instdtation of pubtic 

waste water treatment systems. For hevity, we will not repeat extensive 

comments on this subject made in prev~ous pdra(i;r&phs, but only observe that state 

imposed and CQE accepted "remediation mitigation"' goes fimher towards 

sahsfyirxg the overallf objeciives of the CWA thm does the current focus on 

headwater stream creation1 preservation. 

In 200 1 the National Research Council (NKC)released a comprehensive report 

rcgaxdtng the s $404 dredge md fill program titled ('<mrpc.nrarrnq'forifferla& 

1,rtvse.s U ~ d e rahe (%an R'urev Act In this review, the NRC provlded 10 

guidelines for implementing the mitigalion requirements of the $404 program 

Chief among these suggestions was a focus on =@vwtion over creabon, State 

mitigatton pr%rams, psrtrch-iy In West Vtrginra. favored these types of projects. 

tn the case of publtc waste water system instatlation, these mitigation efforts 

provided another rmmeasurable benefit: community improvement thro~gh 

tnfrastructure ~nstallatlon As the socio-econmtc secbom of the EIS 

acknowfedge, the overwhelmingly majority of the stctdy area is extremely rural 

and extremely smatl, isolated communirres abound The likei~bood of publicly- 

funded improvement projects k ing  developed In these areas, absent facilitation 

through coal mine mitigatton, is slim to none. 

hast mittgatlon practices th& encouraged and accepted wetlands and water quality 

re~nedidion either through AMD elimination or community infrashvcture 

statement attempts to do and the current mitigition inltittrives underway cannot 

1mnrethe benefits of this "rernebiatron mitigation" 

IV, ENVlRONMENTAL CONSEQUENCESOF THE ALTERNATIVES 
ANALZED 

£3. AQUATK RESOURCES 

Page 1V.B-2, last paragr~ph: 

This fact In unwgaable, however there is no indication that suffierent biomass and 

ene ra  znptrts do not occur in the stream reaches below the filled areas.'"~uher 

as we have tdentifted in previous comments on other secttons of the EIS, wetliurds 

and ponds created during the mining process adequiraely offset, this dmct bss. 

The scie:~ttific research used to support these comments atso indicates that by 

pmt4ding a more constant flow of energy iaptnf these ponds and wetlands may 

provide saperior contributions to the synergy of the stream system below. Since 

fhe ponds at the toes of valley filfs are constructed commensurate wrth mining 

activity, any redrrction in energy tnputs would only be temporary in nature. 

P 
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~nterfxethat exists w i t h  the fill. footprint area. However, EIS technical stdies 

have determined &at some 80Y0of the strenuns in the study mea are foreskd, 

indicating that substantial aquatic-tereshrat zones exists downstream of the 

headwater reaches that can be directly impacted by f i l l  cuns&uctim." Further, 

most of the stream miles in the study area (60%) are headwater stream Given the 

mlnute scale of current and potenh~lmining impacts, adequate aqu~~c-temestrral 

it~terfaeeareas will continue to exist 

This statement incorrectly ilssumes that some reduct~oa the energy transported 

downstteam has occurred despite scientific evidmce to the contrary. Sitniiar 

faIlacious statements in preceding sections of the EIS were addressed in detaiil in 

our comnlents on those sections. However, to be complete we will summarize 

these comments here. The EIS technicd %tidies found a wide range of conditions 

below valley fills, suggesting that strew health is preserved below fills: 

Biological conditiatls in the fined sites generally represented a 
gradient ofcondltictnts from poor to very goad...however, over r 

As we have noted in  detail in ow comments on other sections of the EIS, the EPA 

benthrc study referenced above d ~ d  not icccount fur or acknowledge the influence 

of strean order on benthic populrttiorms. Benthis rtssembleges are expected to be 

different from f and 2&order streams that are ephemeral and antermittent in 

nature as were the unrnined rekrence sites opposed to the filled sites in the srudy 

which were generaliy faceted on 3"' order streams that flc)wed constantly, possibly 

as a res~& of valley fill hydrology 

lnckrstry supported research referenced extens~vely in our earlier comments has 

determined &at h e  presence of ponds md wetlmds at the toes af fiils may provide 

superior energy inputs &rough the creation of an aquatic communrty that 

processes a lg~r ,  coupled with increased and constant flow created by fill 

hydrology 

?I is nbo nor svttmt ru whcrf & p a  mclanza/~afiand nsirigution fc.g, 
dramage copltml and re vege~arion) t#3e[ !hi$ reducrrnn 

As with the previous section, this statement assumes thst a reduc&on hns occurred 

m areas of fill construction and our comments above are applicable here as well 

As to the ability of mitigation to replace any possible reduction, the industry 

sponsored research and El$ technical studies suggest that stream reaches below 

-
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the filled areas as well as pands, wetlands and drsnnitge ditches constructed as part 

of the mining process can continue to supply adequate, energy downstream, 

Page W.B-4 

TIie degree to which tlus increased mineralization affects the downstream aquatic 

community is unknown glven the findrngs of the EIS technwal stdies and other 

scienttfic research indicating the presence of healthy aquatic communities below 

mined and filled areas, Further, use of the terms "pollution-tolerant'" md 

'"ol1ufior1-lntoferanf' fall far short of properly charactenzing the condrtions in 

mined and filled areas given the results of sirnifar research and the influence of 

such variables as stream order. 

Page w.ns 

This statement is misleading, patently false ~ n dshould be deteted from the final 

E1S. The referenced results of the Statisticaf Report are suspect. The authors of 

the study excluded industry-submitted data indicating healthy stream popukttions, 

arbttrarily dismissing it as "non representattve'kf the study area. 'The Statistical 

Report emphaslzed percerved ttnpacrs from mming md fill constructton while 

discounting or dismissing the lack of differences between the filled and lnnrniaed 

reference streams. 

Scienwnr undz&c W W ~  ~wga/nw'ycitrreiiwd with the I:-'b'S( '1 

Concerns regarding the applicabilrty of the WV SCI to the soutiren West Virginia 

region of the study ),are zlhave been presented In comments on other Secttons of the 

The value of this statement, aside from presenting ~nflarnmatory verbiage, is 

f u d w  questionable given the caveat presented in the Statistical Analysis with 

Subsequent statements in d ~ eEIS narrative c o m d y  note thizt the statistical results 

are far from conclusive and by no means support the sweeping proclamations 

made in the above cited portions of the EIS: 

However, the study also concluded that insefficient dda  existed 
to determine Ehe temporal itrture of the impart or the distance 
dowastrerrm &at the impktcts persists, Due to the limited scapr 
of the ~etudicsperformed by the El$ no correlation could be 
made ofdowmtretlm implscts with the age, number, and size of 
mining dlsturhnces and fills, nor eould drmta dlffereatiate 
impacts of mining, filfs or other human activity in iiwatershed. 
EIS 1V.B-5. 
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Also worth noting is &at the SWishcal Report did not correlat.e selenium 

elevations to fish eomt~untty tmpacts as the Ftsheries Report mempted to do, 

casting further doubts on the vfiltdity of both studtes. 

The Assocktions maintain thet the balance af EIS tecl~nlcttl research has identified 

a shift itr benthic communities, a shift that can be attttributed to a number of factors 

and a shft that IS by no means d i sadvm~eous  Similarshlfks were found below 

rnmning related disturbance that did not involve valley fill activities at a site outside 

ofthe EIS study region suggesting that similar results can be expected below any 

disturbance within the gmeral Appalachian region 

Tl~e positive beaefits provided by mlnulg created wetlands have been identified in 

technical studies and summarized in comments on other sections of the drat3 EIS 

narrative. 

This stlttenlent fails to consider the scope and scale of potential mining impacts 

and suffers a fiaw that is unforrunately colmmon in this dmft EIS an oveerbemng 

concern with the fitncaons .provided by headwater streams 

The CIS study has detmniwd that 5'3,000 rniles of streams exist within the study 

area and that 60% of these streams are hesdw~ter areas f i e  sane sndy estrmated 

that 1 23% of the rtreams have been ~mpacted by pmt and current mining and 

valley fill activity and &at 4. of the total stream miles could potenfiafly be 

impacted by future mining. These results ccmfirm that mining $3affecting a 

relatively minute fraction of the total streams within the study srea 

Threats, or more properly stressom to watersheds in the study area we weH 

documented On page IV,B-9 for example, the EIS acknowledges that the Central 

Appdachian co~IfieldSprovide almost limitless opportunities for w a t e ~ i ~ e d  

mprovemnt, These raamtive sections concur with m EPA study initiative tllat 

predetes the draft EIS: 

In general, the biololfical asswsment resdts appear to indicate 
these are poor water. quality stream prior to the impact of 
mining operationa and valley fills. '' 

Give# the real~ty of stream mdilions in tire regtan, the focus on the functions of 

headwater streams seems misplaced As confimted by centsin sections of this EIS, 

the streluns of the region we impaired by a variety of stressors unreilrtted to current 

mining Therefore fhc funct~onof the headwater stream (energy input) may be 

-
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worthless if the dow~s&eam reaches of the watershed are impaired because of 

other impacts Ari we have noted in our earher comments regarding mitigation, 

the environmental conAtron of the study area could have beeu mark,edlv im~roveb 

had the ~ ~ m s r v e  amount of resources and attention directed bv anti-mming arauvs 

&rc:medrahn of extstiny, H=~&Q grobl~ms of the region. 

Page 1V.B-lO 

This statement assumes that practical alternatives to vdky  fill constructioa exist 

for the mining indush). and ignores the substmtiaf mount of infortnation 

collected by the EIS and summarized in the mining technology sections of the 

docun~ent. Because of the very netwe ofthe topography and geology of the 

study area, the native rock and soil excavated to facilitate inining (both surface and 

underground) will "swelf" and not all uftt can be returned to the mined area even 

under dte most rigorous stppllcation of SMCRA's AAOC mandate Consequently, 

sorne of this excavated material MUST be placed in a valley fill. A "strong 

disincenttvc for the q p l i ~ a n t  to disturb stream sepmts'balrertdy exists through 

cotnpliance with SMCRA imposed AOC requirements and the 404(bX1) 

gurdeltnets of the CWA program of the COE and EPA. The reality of increased 

rind what appem to be punitive miti ion requirements will m t  result ~n fwher 

minimized fills, ~tw i H  only add yet another economic constramt on the abtiity to 

mme coal in this regm, since other sections of the EIS narrative and the EIS tnine 

engineering technical studies confirm that the physrca! and econotnic 

recoverabtlity of coal reserves is directly owef fated to the amount of fill space 

avaitabte. Another unfortunue result of punitive mitigation measures will be seen 

in post-mining land use devetopmenf. Tke EIS has correctly observed that the 

lack of stabte, flat land remains a subshntid b m e r  to the economic 

diwfsifictsion and social stabiliatioil of &e region MTbIfi7Foffers rhc unique 

opportlmtty to create such flat md stable areas at no public cost Hawever; any 

area suitable for development will need to be flat, require a varia~lce from the 

AOC requirements of SMCRA and possibly plece more fit1 material in strcam 

segments. The punitive and overly restrictive mitigrttion meawrres contemplated 

ia the EZS such as conservation easements wiIl discourage these types of 

~evebpmentsdespite e clear gnd proven economic atld social need for their 

creation in short, these mirrgatron meaoures are more akin to penalrzinl~ the 

citizens and govmments of the study area by compl~cating the privste propert). 

rights of landowners iri thie ma,  frUstwt.ing efforts to diversify the economy while 

at the same time limitrng the viatriltty of the coal industry 

AccardingIy, rhe finat EES should focus not on the ability of mitigation to 

discouwge fill piacement as till miniraiz~tioni s  already addressed not only 

through SMCRA but the 4W(b)(l) gurdetines 
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Page 1V.D-S d. fish populations, general comment, entire section: 

As with other sections of rhe EiS, the statements in &IS section fail to account for 

the scale m d  scope of mtnrng impacts. If headwater streams are indeed hotbeds of 

evolution, according the EPA CIS analysis only 4.10% of the strems in the study 

have or could be affected by mining. Corksidering that headwater streams 

compnse the largest portion of the regrcln's streams at 613% of the total st~eam 

rnlles, sufficient areas will remain intact for the occurrence of"natum1 selection 

process that mlay result m the development of new speciesisubspeeies". 

Regarding the results of the EIS Fisheries Study, the Associmons mamtain that 

t h ~ sstudy cannot be relied upon to deduce MTMNF impacts. The study was 

extremely hiked in scope and compared to patent1 y different areas (New River 

and eastern Kentucky) The USGS F~sheriesS~rveyfound two ofthe healthiest 

fish populations in the area studied in watersheds associated with larpe scale 

s d x e  mtnlng and valley fill constructton 

R, f errestrial 

It. C. 

Deforestation {page 1l.C.-75) 

(;enemf Comment 

Any possrble ~mpacts from rnintng activities must be cansldered in terms of scope 

As pmgraphs in this section note, technrcal studies conducted as part of this EIS 

have found &at the dominant land use of the area is forestland with 92241of tho: 

area being densely &rested Mining has disturbed only about 3% of the region 

The same study determined that minrng, in conjunction with all human 

disturbances, would only affect about. 1 1% of the artst 

renewed empbsis is being p k t d  on tree growth as a result of tins EIS. 

Consrdering that minmg o R m  the opportunity to create soils that at* superior to I 
nahve soifs and that tree growth on recldmed mines is possible dtrarlihonal 

SMCKA tmposed barriers to reforestation are addressed> the potential impact 

estimates are iikdy liberal and forecast a much greater decrerse than will actually 

occur. I 

Page KC-76, first prtnlgnrph: 

This  statement fails to consider dl the f~ctorsthat influence the selection ufa 

P M W ,  such agency md community preference m d  regdatory achtevabdity As 

noted in the next paraptlph, the reason that ~t'clamationwith trees is not more 

widesped is mainly sttributable to SMCRA regulstion and requirements rellzted 

to eroslon c.ontrol and stability 

Page I4.C-76, last psragraph. 
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m the El5 and rts appendices, the value of headwater smams subject to valley fill 

construction ts the terrestrial-~uatic interkce Any reforestation initiative that is 

coupled to a stream restorationirni*ligrrtionproject would further r e p h e  this 

function Accordingly, reforestaaon should be considered when assessing 

requird mit~gation, as noted by the first paragraph under section a 1, CWA 

Program on page 111 6-7: 

Tbe protection andlor restl~ration ~f fhrested riparian habitst as 
p r t  af aqwatic resource enhanctement may rest& in mltigrrtion 
credit hy the COE for CWA section 404 permits, 

Page I I  C-83, Action 14, general commmi, mtire paragraph. 

Advocating such an action i s  unwise As noted in our previous comments, no 

evidence exrsfs that mining astivittea wtll resuit in massive deforestation of the 

region 'fie CIS determined that mining md df other human dioettrb~nces will 

only impact about 1 1% of the existing forested areas within the study ma. 

Assunttng the worst case scenrlrio, that at1 fawe mming wodd result tn the 

seplaxment of dedse f m s t  with &her habitats the region will rttmaiu 8'7.5 O/a 

fmst land, 

remove the opportunities for mining to create alternative land uses and conditions 

Suitable land for devetopmmt remains one of the greatest social and economic 

baft.iers In the region Mining offers a miqoe opporttmityto improve the usability 

of laitds that we otberovise steeply sloped and u~~dewloped with little or no 

additional cost Econ~mic divttrsificrrtion and sociai stabilization (by relocatitkg 

uses, o&er than refomtation, are preserved in the wgrrlatoxy progntm. 

Page i1.C-90, Sectbn I t ,  Threatened and Endangered Species, Genera! 

Comment, Entlue Section: 

As noted in ow previous comments, the sbtements and assumptions fail to 

consider the scope of the wtivlties in question The G1S determined &at mining 

afFeca only a small partion of the study area which will remain domi~lzrted by 

densely forested are= 'me s m e  technical study f m d  that herutwater stwarns 

comprise 60% of dl streams itr the region a d  &at mining has the potentral to 

impact only 4 I@?? of these strems. In p rep~ ing  the 80,the agencies MUST 

ntnsicter these fstm la is vny apparent that neither mining nor my human 

activity is going to result in rnasive eli&@ion of existi% fish and wildlife 

h&ii& 

The EIS ternstrial studies failed to show &at current mining and rectamabod 

practices were w h n e l y  impactingexisting wiidlift? assemblages In f@ct several 

spent%fhought to be rare and declining tn the study regton were actcrdfy found rn 
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redarmed areas For exsmple, the edge effect created by mink$ disharbanw was 

determined to be a habitat for Cerulean Warblers. 

To be adequate, the BO must also consider the positive effects of m~t~ingcreated 

habitats for certatn species of wtldlife. The terresrrial techn~cal studies found 

several spec~es on reclaimed mi~ledlands &at were rare in the study area. Severel 

of these unexpected spews are also targeted for cohsewetmn effom Wowf?t't:s, at 

teast one of the technical studies went to great lengths to @ore these terrestrtal 

gmns mte same mistakes cmmot be repeated in the BO if it is to adequately 

protect T&E spectes. 

Page TBB-11 Lsat three paragraphs concerning topsoil: 

The statements and obsewat~ons m d e  nn these paragraphs imply that topsoil i s  the 

most xmportant factor in establishing tree growth It is common knowledge that 

the n&tve topsoils of the area we remarkably thin md subject to "wastingw or 

being destroyed or lost during any efforts to collect and stockpile them for later 

use. Such staternenb conflict with EIS technical studies, research conducted 

independent of the ElS and even statements made in subsequent paragraphs of the 

narrattve. 

FIS technical studies have proven that soils created during mining can be of 

greater value than the existing native soils h overreaching hrstoricai obser-virtion 

that has been confirmed by studtes conhctcd outside of the EIS IS that 

proscriptwe SMCRA regulations regarding compaction are the chief detractors to 

Prior to the passage of SMCRA, most surfact..mi~fcd land in the 
east and Midwest was reclsrimed with trees. The qutlllfy and 
produrttivity 6.f t h e e  lands wried, but, in general, reforestation 
was succe~&land rominercialty valuabte foresc;?i were created. 
With the impternentatinn of SMCRA-based rules an& 
rqulations, the pe remtap  of land reclaimed forest dropped 
algnificantb, The rulm, as typically interpretd and cnfwted, 
rwdted in intensely graded landscapes with erosion cnntrol 
provided by herbaceous wetat ion,  In this past S%tCR4 
environment, reforest~tion was difficult and productivity of 
those lands was disappointing. 

Dwg rocky soils with the eppreprbte chemical cornpasition can 
be produced through mining and reclamation, and will support 
loreprts thrt are more prodwctive than those supported by the 
thin setlrral soils typ.lcrrl of the Aggrrlachinn Mountaids. 
EIS IfLB-12. 

Page I1t.F-7, accond paragraph. 

While the technical studies do ind~cratethat edge and grasdeznd species arc 

occurring on reclaimed mirw sites, i t  i s  entirely islappropdate to extrapolate these 

results into the conclusion that a '"shift" has occurted throud~out southem West 

Virginia As noted in our previous comments, the Cumubtive Impact Study Qi2E.S 

c m m t  or fume mining will elimmate or substantdfy 

seduce existing forest cover. West Virgtnia a d  the rnqo~rt).of the regi~rr will 

remain dominated by dense forest cova.Further, both the Woods and Edwards 

-
- , 
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resea~ch and the Canterbury research has documented the occurrence of forest 

interior species in the forest edge habitats created by mining activity, including the 

presence of species that are of conservation concern. This statement also cat~flicts 

with subsequent paragrqhs in the E1S narrative: 

Eighty-four of 92 "probrrbie" or Meonfirme&* breeding birds, 
b&$elf on data presented by Buckslew and f i f  lt (1  9943 in the 
West Virginia Breeding Bird Atlas were confirmed at 
mountaintop mining sites in southern Wart Virgiaia in 1999 and 
2000 (Woods sad Edwards). The eight species Sdentified by 
Woods and Edwards (20D1) are not moriated with habitats 
assacisted with mountaintop mining dies (residential ~ n d  urhan 
habitats) EIS f1I.F-7. 

The presence of 84 of the 92 expected spectes clearfy does not ~ndrcate a "shift" in 

the bwd community The Associatiotls suanest that t h ~statement r~ferrtng t? a 

"shift'" in the bird cort~munitv be deleted stnce it is unsupeorzed. 

Page H1.F-7, fourth paragraph under Birds section: 

Page Hi F-7, fifth paragraph under Birds section: 

Based on the above referenced statements and the underlying technical research. it 

is apparent that current mountaintop mining and reciamation practices are crdahng 

will remain the dominant land use of both West Virginia and the regon Unlike 

the forest habrtat, whicll dominates the study area, grrtsstands/shmb habitats are 

rare m West Mrginja. Tttzs data leads to a logical concluston that the diversity 

created by these mining produced habitats far outwnghs the sire-specrfic decl~nes 

observed in $he foresbiatenor species. 

While this statement may be fwttratly correct, it implies bias since intact or dense 

fmst can be expected to be equally less diverse as the gasslmd weas 

Thts statement IS unsupported by the t~chntcat research, especially considering the 

conclusSons regarding available breeding habitats for the p s d a p p e r  ~ p a r r o ~ . ~  

which are summmzed insubsequent sentences in h e  smr:amative paragraph. 

Fwher, since the lar&rf,sr habitat ofthe srea is dense fareg cover and passlands is 

one of smdlest, wbere would the birds be migrathg? 

Page fD.F-8, wcond paragraph: 

MTMNF Draft PEIS Public Comment Compendium A-1 15 Section A - Organizations 



--- 

The data presented in the EIS technical studies DO NOT snpport such s 

coriclusion Higher popufations of farest interior species in intact forests versus 

fragmented forest in one year of'a wa yew sbxdy t*e far from conclusive. 

Page liTI.F=.9Mammsls section 

This statement provides even further evidence that mining md current reclamation 

practices create valluaMe habitat in thc study area that results m mammal diverssty 

as opposed to the dominant !and coves of dense forest 

Whde recovery of the salamander populations on tnountaintop miningareas may 

be stswer when compared to rates associated with other d~sturhnce, the most 

important fact ts that slmtisders do frequent the habtats created by curreat 

reclamation 

area. As previously cited, the CIS found the study area will remain 87.5 percat 

forested if all fume mining Impacts are combined with ell h m m  disrurb~nc-es. 

The CIS also Ptssumes a worst case scenario for mtnmg by assuming that alf 

reclamation weas w~llbe re&med to ~ptlsslmds and no renewed ernphasis on tree 

The presence of these traditional forest interior species in the edges a~zdsbubfpole 

habitats created by the recI~m6on pracess do not support the conclusion thal 

forest Regmentation is nega&vely impactingthese species in the study area. The 

next statement, drat interior species were s i~ i~ f i cmt ly  lower m fragmented forest, 

rs not supp7psPted by hybe Woods and Edwards Report A lower abundance was 

found h r  only six of the forest interior species. Six species out of 47 cleady does 

not support tire conclusion that det&entel impact is occurring. 

Page fl4.F-11, &wendparagraph under Defarstretion 

MTMNF Draft PElS Public Comment Compendium A-"l18 SectionA - Organizations 



This statement conflicts wtth the findings of the CIS and the terrestrial technical 

studies The CIS found that abundant hab~tat will continue to exist in the region 

even when mrntng dtsturhanee is assumed to have the greatest impact (no 

reforestation) and mining is considered along with all other hman  activities. 

Accordmg to the CIS, the area wrll remarn 89 5% forested The Woods and 

Edwards tenesmrtl technical study found that forest-interior species were present 

in the fragmented forest area created by mining. As nated in a subsequent 

paragraph in this same section, a majority ofspecrea have the same abundance m 

the fragmented forest as the intact forest: 

Furthermore, with the exception of a few rare species, the 
deaslties nf songbirds on grassland and shrulr/pole mountaintop 
mining sites was similar to that reported in other studies 
indicating tttc quality of habitat and rmvailabilty of resources is 
similmtr to the other sites. EIS I1f.F-Il. 

In other words, nlrnir~ghas created habitat favored by these tmditionally forest 

interior species 

The technical studies do not zndicate that mtnrng and redamation practices have a 

d~sadvantageous effect on plants and wildlife in the region. First, greater gowth 

traditionttl SMCRA barrier sf over compaction is addressed Second, the CIS 

determined that htwe mtntng and other disturbances will not result in R dramam 

shift in the existing land cover of the regxon, with 89 75'46of the study projected to 

remain dense forest cover. With regards to wildlife, the t echca l  studies llave 

shown that traditronal forest-depetsdent species are present on reclaimed areas and 

that gassiand and shruWpote habitat species not associated with study area are 

also present on ~ a n i m e d  areas. At worst. mining md reclamation is hicreasing the 

btodiversity o f  the area 

Page I1f.F-f 2, Rmt fuH psragraph, general comment: 

The El$ has airertdy acknowledged that existing rufes and regulations imposed by 

SMCRA m the biggest factor prevenhng reforestahon Wtth the renewed 

emphasis on reforestation and tree groa2h that will result from the EZS 

alternatives, it i s  reasonable to assume that tree reclmtion will increase m the 

study area However, ~ftree reclamlttrofi was not advacated tn the Ef S 

alternatives, scientific research indicates that these grassland and shrubipole 

habitats are suppartrng a healthy and diverse terresatd community with syecres of 

both forest-intenor and grasslands king recorded on reclaimed ateas The CIS 

has found that neither mining nor many othw human activity will result in a massive 

conversion of the study are8 from dense forest to another land cover indicetor. 

Page 1V.C-5, first paregraph: 

-
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Aceording to the tables summarized on the pages preceding this paragraph, at1 the 

states witli~n ehc study area will rernam dmklcted by forest cover and continue to 

provide the valuabfe carbon sequestration function Further the US. Forest 

Service's Forest Inventory and Analysis indicates that the average annual cubic 

feet of forest growth exceeds the average annual rate of forest loss for all states in 

the region." This informatjon is sumnwized on page 1V.C-2: 

data, based on the fore& census in West Virginia (1989), 
Virginia (19PZ), and Tennessee (1994), shows that the average 
annuat cubic feet offorest growth exceeds the cubic feet offorest 
i o s ~by 10 miltion cubic feet in Virginia, 24lmiillon cubic feet in 
Tennessee and 237 million cubic feet in West Virginia. 

These growth to loss eiios will rncrease as new refmstlxtion efforts are 

trnplemented by 0SM and state regulatory authoritres to encourage tree growth on 

mmed areas. Therefore, it rs apparent that the carbon sequestration ability offl~e 

regkon will persist and even improve. 

Page 1l.C-87, Floeding, General Comment, entire seetlon: 

l'hs sectiorr summarizes vrrrious site-specific techmcal evaluations of the floocting 

pntentral of surface mining and associated valley fills Collectiveiy, the results of 

these v~rious studies lead to one cot~clusion: 

...the study findin@ generally support s conrlusioa thst 
downstretim flooding petential is not signifisantty increased by 
existing miltidg pl'nrstices so long as spprbved drsinsge eorttrol 
plans are properly applied, ElS 1V.I-7. 

Ally possible ~ncreased flow potentrat Erom maned and/or filled areas are s~te-

specific issues that must be addressed on a permit-by-permit basis. Becmse of the 

wide vaiability in results where flow mcreases where detected, no pragmatic 

or endemic con~fusions can be drawn, m this section correctly notes: 

Studies prepared as part of this EIS and other available 
titeratwe indiemrtea that peak runoff increase or deerewe below 
mining can occur, Site-spacificanagysis is rqu l r rd  based on 
many factors... 

cult to generalize mining impacts on ruwff. Due to site 
conditions, increasei In peak rune@ may not fause Or contribute 
to floodhg, 

Other sections of the EIS note that the study area is naturally prone to flooding 

given the topographic chmcteristics of the region: 

Ttre rugged terrain of this region is  generafly fharscterized by 
stwp msuntein slopes, confined rher volleys and narrow ridge 
tops. 'EIS 1ll.A-I, 

Because o f  the topograpliy and terrain in steepsloped 
Appslschia, Readingoccurs in swere weather conditions. Draft 
EIS W'H-1, 

Repeated, severe floodingfias plagued certain are@ within the study regioa for 

centuries, ceirrunly before the advent ofsutface mining. The stark reality is that 

topographic tnfluences lead the area to be mnre prone to flooding events These 

stune inlluences forced residential, infrastructure, tamsportation and commercid 
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development into documented Rdpfa in  m a s  C)n m e  I11.R-5, the:EIS p e m t s  

the results of the Land Use technical study confinntng these observ~tions: 

The steep slaper and narrow, flood-prone valleys have limited 
the availablllty o f  land ps rce l~  suited for large scale 
development. 

Desprte these observed restrictions, development and residential construction as a 

lnartet of practicality hm occurred in these flood-prone areas, subjecting residents 

to repeated and unfortunate flooding. 

Surface minmg provides a mique, no public cost opportunity to dleviate some of 

these conditions by providing flat, stabIe land that is far elevated from the 

"narrow. flood prone valleys" that possess most of nsldential settlements in the 

study area Historically, periods of government attention were focused on 

relocating flood prone cotnmunities to reclaimed, non-AOC sut-face mined areas. 

Unfomnately. what would otherwise serve as a tool ofstahiHration both 

econonucdly and socially- rnassrve relocation of these areas- has never been 

succmctly expressed or tmplemenred and ernergrng enwranmental restmitons 

such as excesswe tnltig21hon requirements snd fill minimtzation mandates may bar 

this from ever occurring. 

Page 1II.C-3, General Comment, Peak Flow Study: 

TIre Assoc~atians generally agree with dte conclusions ofthe Peak Flow Study, 

as ihe 

area analyzed 

The OSM-COE studies presented rn this section underscore the reality that an 

increase in flow does not translate into an increased flood potential. Based on the 

results of the OSM-CUE models, even the highest peak flows indxated by the 

studies did not cause a rise in water levefs that would exceed channel capacit~er, 

and lead to floodtng downstream under the 10 and la0 year scenarios modeled for 

these areas. 

...the predicted increases in peak flow would not haw csuaed 
Raoding an the hanks autside the receiving stream channel. EIS 
EU.64.  

.,.increarezr in peak flow did not cause B rise in water levitrl 
overtopping the receiving strernm channels, EIS 111.C-6. 

Even though the water levels predtcted by these site-specific ~indysis tncreased 

compared to pre-mining cotditions, these increases DID; NOT result in or c a w  

flooding. As noted an page 111 6-6of this section 

Flooding typically occurs only when water levels exceed chanrrd 
capacities and spread scross the floodpfain where residential 
sealiemen& may occur. 

Additionally, as runoff haveb farther downstream any increases In flow become 

less discernible Thus, the downsweam impact from any possible runoff increase 

in the headwater areas k ~ o m e sless pronounced the farther removed a location is 

from the disturbed area' 

The Influence of changes in the headwstet areas will decreases 
srs the paint o f  ttnalyds is moved farther downstream, 
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In terms of results, the actuaf data from the various shtdies brC only parttally 

presented m Appendix fL While the HEC-HMS computer model data appears in 

each of the 10 studies. the SEDCAD 4 modeling data presented in the chart an 

page 1JI.G-5does not The S E X A D  4 models returned results similar to the 

WEC-HMS, but predictions of peak flow w e  signiftcsntZy different under certain 

condir~ons. Wttho~tt the oppo-ity to review the SEDCAD 4 data in detdt, Ute 

Associattons are without sufTicienf tnfmzihon to offer specific comments. 

Unless the supporting data 1s provided the SEDCAD 4 results should be removed 

from the final EIS. 

Page I1I.G-'l, Fill Hydrology Study: 

The technical study summarized Itere, C'ompur!.wn r?f,\'rormK e ~ p ~ ~ n ~ vof'S!~am,s 

m Sirrali, Ihmmed and Iralley-lWed Watershed$(Appendix H draft El$) 

determined that d ~ emined and filled watershed exhtbited lugher peak flows than 

the nor\-mmed "control" watershed when rainfall exceeded 1 inch pet hour-. 

Tilts veracity of this findmg is compromised by the location of the sampling 

station on the filfed w~tershed On page seven of the technical study, the USCS 

indicates that the measurement point for the filled &mmx@s located beb- 

toe of the vallev fill and the s e d i m e m  thereby excludi~rg any possible flow 

attenuations provided by the sediment pond 

Dunng mosf slormv ~ J I E V V ~ Y ,  [hetrnpn~neclwutershdp~"akf/t~~ofPi)pn 
m,.rreededpe-tk f ~ o mhej i led watershed 

generally found sustairted base flow and lower peak Rows in mined areas results 

from the hydrologic characteristicsof hackfilled spud and valley fills: 

Creation of mky Blt aquifers change the hydrology of etreams 
rereivtng brlseflow from valley fill aquifer^ by diverting rl greater 
percentage of prlecipltation into the R I  allowlng water to be 
released st s much slower and less intense rate compared to 
normal storm-iaduced strieilm hydrogrephs. PIS 1II.W-9. 

On page 20, the authors of the technical study properly observe that: 

RaEnfdl-runoff relations on altered fsndscapes are site specific 
and rwlamrtion practices that affect storm rmponw may wry 
amoag mines. 

Tins statement further supports the Associations' position that no prograrnmatx 

conclusions cam be drawn with respect to mining andfor valley f3i influences on 

Mozrralo~nrop ('rw/-Mmrrag Xegio~f,S r , n t k ~  FVml Vuynm, this study attempted to 

deternine whether mining had any adverse impact in the Juty 8-9 severe floodrng 

event experienced across central md southern West Virginia including the Cteas 

Fork area 

The basic premise of this study- that there was equal rajnfall among the six 

analyzed basins proved to be xncorrect. The flood recurrence intervals (and 
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therefole winfail an~ou~tts) In the six basins were unequal, comproms& aay 

possible conclustons, srnce a watershed receiving more rainfall is going to exlub~t 

higher moff than one receiving kss raia-t\all 

Given the confounding factors &at have compromised the basic assumptrons of 

the study. the Assoctahuns belteve the Report offers ltttle of real value and rts 

reference shouid be deleted Frnm the final EIS, 

Page I1I.C-8, Citizen Complaint Study' 

A review of the underlyrrrg ciazen complaints that support this section confirms 

p s t  assertions made by the minmg industry with respect to flotxbng. The meas 

where witling occurs are naturafly prone to flooding and provided that the 

approved drainage control pfan 1s followed and the drainage control system w 

funct~oeing per regulatory requirements, mining has no &verse impact on either 

Rooding potentmi or the severity of flooding. Despite 126 comptants in West 

Virginia from 1995-1999,only &&of Aese comp1aints resutted in enforcement 

actions related to drainage control structures. Similnv results were found in a 

review of Kentucky (35 investigattons,flveenforcement actions) and Virgnta 

(three iavestig&ons, no enforcement actions) SRA records 

Page 1Cl.G-8, Otker Studies 

Thrs sechm presents the results of two state specific studxs undertaken m 

response to specific severe flooding events, This ftrst, RlrnoffjlnaJyJ~so m n g ,  

ScpaAbfe,andS&amorr, ('mek was condwcted by the West Virgiara SRA The 

and the suggested aaltmatives related to flooding potential Mining can influence 

the degree of runoff, but the extent to which a dectegse or increase may have 

reduced or increased flooding potential iis site speelfic. The:West Virgtnja coal 

tndustry was inttmately lnvoived rn the prepwatian and rewew of thrs study as one 

of s e m i  stRkeholdew on the Flooding Adwsory Cotnrnittee, and feels cumpelled 

to identie in fruzher detail the findings of this review. 

1 Mining may either have a positive or negative effect on tatd m o f f  and 

that effect appears dependent upon the extent to which the original, 

steep-sloped Bood prom tmain mid topography of the mined is restored 

throe@ eke recimation process. 

2. In all three of the mined watersheds, the effects of documented, 

Increased flows were relatively ~ m d l  

3 The rain event of the study period was so mtctnst: ahat floodtng would 

have occund &sent my possible influences fram mining activity. 

4. No prqnmmatk conclusions was reached in the study regarding utuloff 

inacatre or decreases attrihutab1e to mining activity, as this would 

require "long-term investigation md maiyses , including an 

investigation o f  every reach of stream" in the relevant watersheds. 

h i k e  the West Virginia undert-aktng v g .  little infomarion ns provided rn the 

EIS with respect to the Kentucky initiative, Jornf OOC~W-IISMRIS,Vpactol Ay6!14~ 

lioport on Dmrmge C'onrrcrl, This is unf-nate, as the most pertinent conclus~on 
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to metallmg~cal coal production. Thee  *ams afe bmer accessed by m d  

mmiiig methods as they are deeper in the geologic column than s e m s  associated 

H ith steam coal production. Hrstorical3y, s t em coal production in Appalachia 

was concentrated tn the Pittsburgh seam in northern West V~rgtnia and associated 

more with longwall underground mining. Commensurate with the increased 

demand far "~ompliance'hsteam wal was a precipitous drop in the demand for 

metallt~qicwl cod production. Reduced domestic coke productton, a result af 

decreased raw steel production and increasingly restrictive emission standards for 

coke ovens has drastically lowered d e m d  for metallurgical coal. 

the vnrtous policy options under consrdmatlofi will have upon turderip.ound coal 

rntning operations, On page fl1.K-15of the EIS, the agencies xdentified 719 valley 

fitls that were permitted far urrderground mnes As this statistic reflects, 

undergrottnd mines m this steep sloped area also require the construction of valley 

fills. I l a se  fills faeditate creation o f a  flat, level bench that allow access to the 

coat seam and pennrts construction of underpound support facilities such as 

ventilatrorl fans, raw coal belts and stockpcptle areas, bathhouses and electrical 

instdlatiot~s such 8s battey charging stations. These benches also serve as 

"stagmg areas" for the underground mining operation where supgltes are 

stockpiled and equipment is serviced Past interim regulatory initiatives such as 

the 2SQ-ac~f: restriction on v d  Ells hawe applied to fills constructedw & ~ % h e d  

for underground mining as will the alternatives congdered in t h ~ s  EIS To 

provide a m e  picture of mining in the region and likely results of the various 

alternatives, underground mining must be itlcluded In this and other descriptions 

contained in the find EIS 

Miniq in genes& and surface mining in particulxr is one of the most heavtly 

regulated industrial activities in the nation, Severd major environmental statutes 

have juks&clion over cad extraction, mclrrding a single environmetial program 

that was dewloped by Congress specifically for coal mmtng. If mining was "'not 

and the variaus ftteieml and strate agencies that regulate this activity would not 

allow a mining permit to be issued. In fact, this EIS confinas the viability of these 

existing regulatory proptuns in that no more than temporary, minimal impacts 

coutd be: t~nked to surfgce rnming in the region A morc proper statement would 

be "notacceptable to some"', ets this EIS can be wttwibuted not onfy to misguided 

titigation but hyperbole sw~ounding mining and valley fills ruzd exaggerations 

regadine; the scope and scale of these activities withln the study area 
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Alr!~ntrghrrtrt direct& i-cla#c?dto r h e f ~ m . ~nfth~sl%Y on sufam mming 
wlicyfill rmpaLL~,rrmkrgmrrrcl'mrnes pat7 qf the n ~ w dc u d  mdwtg. 
wrthrn the .cludy area 

The statement above repeats a very serious emor dready cited by the Associ~tltions 

the failure to assoaate underground tntnrng w~th  valley fill construction, Thrs 

statement also fads to acknowledge to intenelationskip of surface mrnrny to 

underground rnmng Many underground mines exist solely ta prov~de blending 

stock for coal produced through surface mmng methods as part of large mmmtng 

complex much like the one descrrbed on page lll.1-26 Sitice surface mined coal is 

generally of a bet* qualtty than coaf mined using imderground methods @ccause 

rock partings md other impurities present m the coal seam can be removed tn the 

pit), tnmy trnderpround mines could not produce a marketable product unless 

blended with B surface mmed product. 

Page i1l.i-26 Mountaintop Mining Complexes, general comment, 
entire $ectlon: 

This section provides fiiirly accurate descriptioil of current mining and coal 

processme p~.actica in the Central Appalachian regton, with one excepbotl As 

with other sections of the EIS, it neglects to mention the interrelationship of 

underground mmng to surface mining. As we h v e  stated prewously. raw or 

unprocessed coat produced by both methods of mzning IS usually needed to 

prodtze a ~aarketabte "clean" product that meets the emisslon and volatile 

reuuitements of the customer. Should anv either source of raw cod be eliminated. 

the abiltty of the "cmnplex" to prmde a greater rwge of clean cod suitable for a 

number of applicaticins and customers is reduced. 

Many deep mines are co-dependent on related surface mines for 
quality blending requirements and even eeonomic averaging 
arrangements. Elimirrfarlng or reducing the surface mining hm direct 
impact oa the viability o f  the h p  mining in thew instmws. " 

1II.K-1, Excess S p i t  Disposal 

This statement is misleading and it should either be removed from the Wnal EIS or 

revised to reflect the findings of the EIS Valley Fill Stability technjcat study 

"Concern regarding valley fill stability" was indeed raised during the scaping 

process of the EIS, although the majority of these public comrtlents appeared to 

ndstake valley fills for coat refuse impo~mdments. Nevertheless, from these 

"scoping concerns"', OSM initiated a through iutd comprehensive revrew of valley 

fills constructed in the study axa  to assess any potential stabrlity problems. Thls 

technical report concluded: 

A review and analysis of the data indicates that valley fill 
iadabikkty ie neither commaplscc nor widespread. Only 22 
known cases of instability occurred (ail during the mining m d  
redarnation phase) out of more than 4, 
the past eighteen yesre. '' 

The resulB of this technical renew fed the agencies to conclude hat  no 

programmatic action needed to emerge From thts E1S. The above referenced 

"U C;S I>qwlmn(dl& inlmixi1WcvdISUrhw Mime ilim~-?csSt&iitj) oj ikll$vPiB first Ikqv11~1 Appendix A ut'lbo 
tk*(l EIS. 
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statement should be revised to more clelasay reflect the concltmsions ofthe tplchsieal 

review 

Page 1TT.K-2: 

As a gerteral matter tf.lis statement is correct, but it should be expanded to include 

safety eonsideratxons and the implications for direct stream loss 

Cost considerations drove ddeeelopnent of this spoil placement method but other 

considerations also influenced the move towards durable rock fill constructian 

such as truck haulage. Qn page 1V 1-8, the ElS describes the operational effects of 

iricreased backfilling Similar conclusions could be drawn regarding conventional 

Itft construction with the added dimension of operator sdety. Haulage trucks 

woutd be transporting spoil down @& on steep roads. Not only would 

equipment endure increased physical we% in terns of brakes and other essential 

systems, but instances of haulage accidents could be expected to increue. 

Conventlomt ItR construction dso  assures maximum disturbance to the permitted 

footprint area. Durable rock fills p r o ~ d e  the operator with the flexibility to 

respond to unforeseen geologic conditions and economic factors by dtscontinuing 

fill placement and reducing the dmct impacts to streams In cnnvmttal Eft 

construction, the elltire footprint area is constructed during installation of the 

initial lift 

The remainder ofthis section fails to coofrrm that the technical siudy 

the anecdotal infomation, even though it was stated godl of the evaluation: 

A review and aaaiysis of the data indicates-that dope movements 
is valky fills are neither cztmmonplslte nor widespread, As of 
the campietion of this & ~ d y3n November 2000, only 20 
occurrences of vallley fill  instsbflStyam recorded aut af more 
than 4,000 filh constructed in the past 23 years. While these 
instances of Fit1 inshbllty might haw been "major" as regards 
the cost of r ~ e n g i m r i n gand corrective action to mitigate the 
mass movement, the cottsquenceswere not lms af We or 
significant property damage," 

The technical study atso serves to dispel the notion that itisolated movement of 

material on the f e e  of a valley fill eqmtes to "failure" and that the results would 

dam at Buffdo Greek, West Virginia: 

,..catastropMc impacts over a great dlstnnce down 
valIq ...should not occur, An un&ablie vatley fXtl would net be 
expected to impact diirtaltt areas because?: 

-!Unlike the preSMCRA coal d m  at Buffato Creek1 fill designs 
buitd in s subs$sntlal, long-term factor of saFety against 
instability and have specific drainage coiltrol mendures. 

-
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,The 
n d i q  water 

behibd tkcm. Even impmperly deigned 81L should have 
minimal impounding p~tential.JY 

Despite the ot.cwl~elmsngconclusion of tbe technical stady h t  valley fitls are 

stable structures, the ELS nwratit-e 1s mdeading. as the r e d t s  oaf the techntcal 

study are never finnly presented in relationship to first pmgraph reg~rding 

anmdotal evidence 

Page f ILK-2: 

safety consnsiderllsions arrd the tmplications for direct s&em loss, 

considerat~onsdrove developmeme of this spoil piacmicr&method but other 

conskderatmns also influenced the move toqards dur-abk rock fill consrru~rion 

such as truck haulage. On page IV 1-8, the EIS describes the operational efeetts of 

irft construction with added the dime~~sinnof operator safety Haulage mtcks 

would be trauspofiing spoil down de on steep roads Not only wouM 

equtpment suffer ~ncressed physreal wear in berm$of brakes aad other essltnttal 

systems, brit tnstances of haulage accidents could be expected to increase 

unforeseen geologic mditrons and ewncmic factors by discontinuing fill 

placement and redacisrp the dmxt impacts to s t r e m ~ .fncon~cnttonall i f t  

construction, the entire footprint area is constructed during rnstdiatiotr of the 

y, NaBural, ar Depelet&bteWsurce Requirements 

in mare thm minimd itnprrcts olr the environment oft& region This is simply 

not true As we have nated throughcrut our other comments regardmg the 

environmental cmcerns associated with mining in this area it is  clelhr illat mrniug 

and vdky fill ativities haw not, nor will they tycvex have more Ihm tninimat 

imprsvements (witdlif' diversity has increased, more st.abte sources of 
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to individual enwronmental and sacid isms, past, cumnt md M r e  mmmgwill 

only affect a relativtfy small portion of the Central Appalachian landscape, 

conmunities, and streiuns. 

Significant environmeirtd benefit wdi nlust certainty never occur in areas where 

mrttgarton efforts could have alleviated eXisbng degraded streams through any 

number of water quality and habxtat improvements. These existing environmentai 

dements ,  ~dentified elsewhere m the E1S presat far gseater threats to the overail 

enwronmental health and stabil~ty of the region than does surface mining and 

vdley fill consmction. These existing stressors affect a far greater scale of the 

reglon that s u ~ f ~ c e  mmng has or i s  forecast to affect, and the en\;trotrmental 

degriadation associated w~th such stressors as AML-AMD dischwges is far mare 

saious than the lass of a headwater stream. 

Snnrc lrmttsd nrrmher o f r e w w s  mny kc recorerokle by #ndergrozmd 
nrtnmg or u cumhomtron ofconcmr a d  auger.hig!?ruaiI m m n g  

Th~sstatement too requlres revtslon to be accunte One of the prvading 

mtstruths regardtng surface rnmtng is that other extraCtmn methods allow removal 

of the sane coal resource. The reality i s  that most seams currently being mined 

using surface mmng and valley fill extraction methods cannot be recovered using 

undergmourrd mmmg The seams are either physically too thin, the o'~,erburden too 

unconsolidated to allow for safe mining or the reserve so isolated or small that 

~mdergmrtnd extraction rs efther rmposs~bfe or hopelessly weconomrc 

on valley fill construction Assuming that the environmtmtal restrictions 

envisioned under all the EIS alternatives will apply equally to ail mining related 

fill construction (as they have im the past), bthe limited situations where an 

expansion of underground extraction can replace lost surface mme production, thts 

expansion will be constrained by the stam restrietiom that may uttimatefy make 

surface mrning implausible: 

...£tis  an q r q i s u s  miistake to ignare impacts of valley 
limitations on deep mines, wpecfaUy new ones. FIrst, many d e q  
mias I r e  co-depeedent on related surface mines for quality 
bXending requ'lremnts and even economic averaging 
arrangements. Elim!nadny! or redtteing the serfsee mining has a 
direct impact oa the viabitity of deep mining. In t h e e  instrnceu. 
S~orrd,tfie typical rejeet rate in Central AppaiaehEa from a 

h plant associated with a deep mine Is about 50%. Thus, for 
every one ton of coal mined, one toe of refuse ilg placed in it 
valley RII or relrtted impsundmmt, In fact, the valley tills 
slmoclated wjth wash phnt refhse a fly among the larger 

genetalky larger 
wtltersbedf but are fewer in numbr than surface mining valley 
fitla. Thlrd, the construction of a new deep mine invoives other 
vsrBey fitt issues. m e n ,  a new dwp mine is accompanied by 5 

new wash p14nt with a new valley f i lt  for refirse. Plm, in order to 
"face upn the wtrances ta the new deep mine, a new valley fit1 
for the mine entrance i s  typically needed:! 

With respect to underground mhing, s proper charrtcterization would be "it is 

unlikely that rtnderground mining can replace surface mining in the extraction 

these reserves." 

m -- -, 
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The second component of this statement, ",..a combin&tm of contour and 

auger/hlghwall mining" is simply absurd and it ignores the underlying fact behind 

the e~itlre EIS The and my 

excavatton for ~tnderground mme development, any vrtrmtion of surface mining or 

any other humm developn~ent activity will result in the generation of spoiI that 

catmot be safely placed anywhere but in a filI. Because of the very nature of the 

native temtn, with rare exceptrons. "fift-less" mtning or disturbance is simply not 

possible Very isolated opportunities may exist for the plwment of generated 

sporl 0x1 adjacent flat areas such as AML benches: 

Abbtdoned mine benches, reclsimed mint sttes or active rnhina: arms 
may accommodate some volume of excess spoil.., 
EIS IV.1-2 

However, these occurrences would be so rare and dependent on such a wide range 

of factors that they deserve no mention as a ressonable dternative to valley fill 

constructton. No subst~ntial amount of coal could ever be produced from an 

operatm that was dependent such an area for spoil placement 

Any reference to these two surface mining techniques should be deleted from 

this statement 

~ecoverable coal resources to feed the energy needs of an expanding and evolving 

society However, not aH of these cod resources are equd. and for the ageltcies 

preparing this EIS to a m m e  that lost Central Appalachtaa production can simply 

be rephced from other regions is  a sefious error. Coal mined in Central 

Appalachia represents some the highest qudity cod found anywhere inthe world 

Because it is low In constituents targeed by emrssm Iegislaticsn yet high enough 

in heating properties to satisfy utility input requirements, i t  may be the most 

valuable GOBI in existence. Other regions, pmticularty the Power River B~s~rrand 

southwest, pf0dtlCe coal that ats genefaIlty slrpenor as far as emrssion standards are 

concesned. However, resources f m  these areas fat1 far short in comparing to the 

heating propdies of coal f m n  the study region 

This E1S hrrs made no effort to analyze the evailable capaclfy of the Powder River 

Basin, bath in ternsof coal production and more importantly transportation, to 

assume the burden of energy production should policy md regulation sterilize the 

substanha1 cod resources of Cmhl Appatachia. 

As for the other regions of Appalachia and the Mid-West, the continued 

marketabihty of cod from this region is hampered by emissm stand~rds enacted 

as part of the CAA. As we have noted in our other comments, it was the 

imposition of these restrictions that ultimately spumed devetopment of the 

resources being mtrsrcted ushg &&ce mining md valley f i f l  methods. 

Further, there ts no domestx snbslitute source for the meialfurgicsl coal produced 

in this region. Once the production of industriel and metaliwgi~dcoal is lost itto 

Central Appalachia, st is lost to the Id.S compelling rel~mce on imported coal or 

MTMNF Draft PElS Public Comment Compendium A- 128 SectionA - arganirafions 



---- 

~mpnrked ftnisl~cd cob-  A mly regretful sibatton. Relzance on foreign resources 

can be tolerated where domestic sources are finite or nonexistent (as with 

petroleum) but in the case of cod, the U.3, fmsample retierves. a highly trained, 

well-compensated workforce and developed infrastnrcture to facilitate coal 

extraction. At the same t h e ,  mature regulatory programs exist to asswe minimal 

envtronmental and social impacts of coal mlml;. n u s ,  there is simply no 

pdatrstrle excuse, given the minimal effects of mining, for misplaced 

envirortmentd policy to drive dependence on foreign resources. 

Tlds is a gross understatementand one that requ~res revision to be accurate. A 

mare proper chmctenzation would be ' ~ m f o u n d ' ~ A t .the request ofthe West 

Virginia legislature, Marshall University conducted bn antilysis of the economic 

e&ts of a severe restriction on surface mintng withtn the state Published in 

2000 this study determined that the economic results of restricting surface mining 

equated to the effects of the Great Depression: widespread economic and s o d  

and devastation and dzsiocat~on.~' 

G, Cultural, Historic, and Visuef Resources, general comment, entire 
seetion: 

Central Appalachia is indeed an me&of rich culture afid history worthy of 

protecting, However, as the Associ~tions have noted previously, mining will 

never occur on 8 E C R ~large enough to diminate or even subsatantrally impact these 

values. Localized impacts can, and will occur, but existing regullrtorv mwkanisrns 

exits to protect the resources inthese awes, As for community displacement, 

qwin locatized occurrences are possible, but because of the mall sede af mining 

acticity, instances of displacement are no more tikely than community 

displacanent in the same region or other areas Goan publicty futlded projects such 

II. Soeial CondStions, general comment, entire seetion: 

The Centrwl Appdactljm region faces many socid md economic challenges that is 

without dispute. Itawver, the description of dtese conbttiow chanctenm these 

challenges as relatively recent phenomena and leaves the uninitiirted with the 

impression that they are attributable to mining. For decades govenment progams 

such as the Appalachian Regional Comm~ssm have sou?& to enhance the socral 

and ecooumic conditions of the study area. Despite dl these positive influences 

such as aggressive highway construction, problems persist 

Income statistics from the 1980 and '1998Censuses indlcate that 
the study area*as a whole, has a starkly lower income than the 
Inclivlduai stater, 

Census statistics for 1980 wad 1990 depict a poverty problem 
throughout mast of the EIS study area. 

In twenty-four of the study area counties, over one in every three 
resfdentswas estimated to live below the poverty level. 
EIS 1V.R-1, 
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These demographic realities firrther stress the economic m d  socr~l importance of 

the coal industry Coal mining activity creates substantid economic activity 

through high-pctying wages for cod miners m d  demand fox goods and sewice 

related directiy to coal extraction. The ripple effect of this sctivlty is tremendous 

and mining Is the on& economic driving force in a majority of the study area: 

The establishment of 81 new mine or the expansion of an existing 
one affect.! both the economy of the local cmmunity where the 
mine is located and the economy of communitiw far rcmoved 
from the mine site. This is kcause the lJnired States has a 
highly interdependent economy, What happens in the mining 
industry eventuaify impacts many other industries. This is 
referred to a$ the ripple or multiplier eflixt. Recent 
studies...using an input-output mad& Indkates that the 
mattiptier effect for a new mEne is several time* the magnitude of 
production, income and employment of the mine itself. It i s  
estimated that a one dollar Encresse in cod production 
stirnutatem B total o f  $638of production throughotrt the 
economy, 

Likewise, the crestlon of one Full job In a new or expsnded 
mining operation stimulates the crstation of a total of 11 other 
jobs dscwhere in the economy. As expected, personal ineome 
also incressa but not fn proportion to employment, For every 
dollar increase in personal income associated with cod mining 
activity, there is a $4.83 increases in personal income elsewhere 
in the 

Just as tr stimulates economic growth and earnings, the wsf industry provides the 

social mfrastmcture for much of the region through taxes. The draft EIS 

summarizes the taxes collected on the cod industry beginning on page 1II.Q-9. 

'* II S kpartment of the fntnior of Surf;lcc Mmng DM ?%~,tr~lIV~~nfffntpact Stnfemsnt, iM d  
kx~snngRfgItis. 1995 

In short, the substantial ecolramlc acbvity created by mintng in the region R r v a  

to alleviate these existing social problems, and coupted with the oppomities 

provided by post-mining land use development, offers tangible expectancy for a 

stable, diversified post-coal economy. 

Must lesders are also kan#y aware that its coal rmources are its 
best sources fw leverage of investments needed to build an 
economy that can flourish after the inevitable decline of coal 
mining. EIS 1Vh-2 

I. Economic Rolt of Coal in the Economy 

This statement ts key to undersmdtng the effect that xncreased restrictions will 

have on the energy security of the nation, phculntrly the regions and induslnes 

&at have historically relied on coal supplies fram Central Appalachia Given the 

current energy needs of the nstion. utility, indumiaf, metalturgcal or otherwtse, 

lost production from the study area will replaced by coal fiam other regions or 

foreign r o m s .  As we noted previously, the ability of other cod regiuns in the 

U S to replace this lost production is lrmited for several reasons. First. the low 

sulfur coal produced in the west has substantidfy lower hearing vatlies than similar 

low sulfur Centrtrl Appatachian coal. Second, cod f r ~ m  other regions such RS the 

mid-west and northern Appalachia t s  high in consti.hrents targeted by clean air 
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legislatian Finally, a substmtral po&n ofpmd~ctron from the study 

for stcel making other i~dustnal appfications that demand specific heating fusion 

Appalachian coal Hence it is possible, if not ltkely that last production From the 

study area will he replaced by coal from forcign sources §&her reducing the 

energy independence of the nation. 

This statement unfairly conveys the impression that comp$imcewithin Iht:study 

area has not occurred This is stmply not the case, ss the EIS demonstrates The 

only issue that has been identified is related to mitigatiotl requirements 

mposed by revisions to the CUE'Sgenerid permrt program and the constcmtiy 

evoh~ng~nterpretattanof these mlttgat~on requirements by the vmous COE 

districts: 

Increased environmental costu..,have not beea s constant factor 
in environmental rompliance in the study until the 2W2 senewal 
of NWP 21. EIS tV.f-2. 

As we l w e  noted in our previous comments on other sections of the EIS, 

appkxihon of &ese new requirements, particularly conservation easements, to the 

stttdy area is mqproprtate and may not be the most enwronmendly Benefictal 

measures .far the region This statement should be revised in the final E1S to 

properly reflect this reality. 

The st&ment should be revised to reflect the 

knowledge that displaced production will likely be supplanted at l a s t  in part by 

coal from other regions of the world that lack the enwronmentai controls of the 

US. 

As with other sections of the EIS, this statement incorrectly leaves the reader wth 

the impression that these particular mining methods are conducted without valley 

fill consmction and that they are mutually mclusive produchon metlmls Since 

they are activities that require excavation in the steep-sfopes of the study area, 

these two mining methods by defirtitzon will result in valtey fili constructm, 

Fttrther, as the E1S notes on page 111.1-26, these surface extraction methods usually 

occur in conjunctionwith underground and @her surface mtnmg developments 

AH of these mining methods are usually necessary to produce marketablecoal, 

Many mines rely on blending the products of different surfaee 
mines or n eomMnlttinn ofsuthide and underground coal to 
conCrsn to suppty contrrrcts for partieulsr eorrl quality. Also, 
trsnspsrtation and eerl ptepnrrrtien cosb mrssociated with 
smaller and urrdevground minm are sometimes related to the 
proximity of larger mSnes with existing infrastructure. Of the 
infrastructure is not availabte, new smaller mines may not be 
practical, E1S IV  14, 
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A proper revision would delete reference to these two mining methods and 

associate "re-tooling costs to the smaller equipment associated with reduced 

operations and reduced recoverabte coal reserves. 

/fcrc/rpdeesIn srrrJacc minrrigpr~~chcc~rcmryprcd!~i-esdt in some umotmt vf 
cbomnren.~nsurffte and snploywentivtcrtrncm !smuptderpounllp~od~~ct~~~n 

'Th1.r statement requrres revision to accurateiy portray the realrtles of mining and 

the ant~cipitted resutts of new, restrictive enwrcmmentai policy. As we noted 

previously the effects of the alternatives contemplated in the EIS will affect 

underground miniag. either dtrectly through valley fill constraints or indirectly by 

reductng sutface mined coal that is Mended with underpound production to 

produce a saleable product Consequently, a short-term increase in underground 

mmng emphyment may result from a decf~ne rn surface minmg productton, but 

grwn the interrelationship of mining methods, my  increase will be short-lived. A 

reducttoa in surface mrnrng employment wrlt eventually equate to a reductm in 

all mmng employment tvj the effects of stirface mining restrictions are extended to 

underground mining The cited statement sl~ouid be revised in tlxe final EIS to 

properly reflect dus refatronshxp 

li rv remomhle to nrsrrmc that reqwed mrrigancm costs Ir.e, to r # k f  
t~dcyflllr] rsrll restilt inJimre MlM dtwgnnvw ~ ~ kreduced r~dleyflll~ I Z L T  

7 1 ~statement requires remion to properly fime increased mitigahon costs 

~ i t h i n  the context of other regulatory requirements imposed by SMCRA and 

~ o t e dpeG.ous3y HIow comme8L%,tnmunsnum fill minimiation 

is already schiewd through application of S M C W s  AOC requirement and 

compliance with the CWA's sectton 40.lfbXI) gurdelines S l n ~ e  there is simply no 

other to facilitate cod removd by any extraction method absent the existence 

of a valley fill, rncreased mitigation costs will act as ttunitivt:measure for 

unavotdable rfrrect mpacts and could unfawly hinder post-miarng land uses In a 

region in serious need OF flat developable land. A Revised Version of the sentence 

would properly acknowledge that operations m u r e  fill minimiation by satisfying 

the AOG mandate of SMCRA and the 40J(b)(1) murslysis of the CWA Any 

further fill reduction that occurs will result from mitigation costs reducing the 

txonomrc or practical viability of L e  operation 

ana@~is7'1% HiLliN & Asswcratfcs~ ~ ' ~ ~ z f l v t t y  pm/et'feWI . 

The Hill i& Associates (HCA) work summarized in the ETS a i d e s  oalv 1 

"vision"-of what wl l  happen to the mining industry if valley fills are restricted 

directly (watershed specific prohibition on filis) or indtrectly (inerewed rnrtigatton 

requirements reducing the viability of a rniaing operation). 

restrictions tre~atuse~ofcertain xf:sMnts inherent in tke mode&& 

The H&A malysis relied on mother EIS technical study conducted by Resource 

Technologm Corp. (RTC) known as the "Phaie T" economics stxdy. which used 

macro-GIS models to estimate t l~esrnount of available coal recoverable if valley 
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fills were limited tocemk specific watershed a m  

analysis is questionable, as the cover sheet to Appendix H notes: 

Valley fit1 locathis used in the study exceeded the watershed 
size threshofds estabfished by the study ( f . ~fllls were placed in 

and typical mining practice to Iocste fills In valleys as opposed to 
oa hillsides. 

Further, the phase I study relied on consideration of future 
mining based on are= where past mining had not occurred. A 
number of the patentiti mining site8 utilized in the Phase I 
analy~ishave subsequentty been determined to have been mined, 
consequently averestimalini! the future rwour'ces fer 

The study attempted to take Into accoant 
mining engineering conaidtrations such as overburden ratios, 
the vuiume of resource block, topography, etc., to assess resource 
recovery feasibifity. However, the computer model was not 
designed, nor dld the data exist9 ta ~ e o u n tfox every c r i t b l  
mining enginwring factor, such ap, coal quality, mineral and 
surface ownership canfiicts, and other very siteepeciflc 
elements, 

The Steeriw Committee conseaumtlv Pound that the $it& 

future miniae snd fUa areas.*.with r&aect to ~raduction change 
estimates4 

'The H&A work, or "Phase tf" of the economics analysis. relied on flawed inputs 

from the Phase 1 study. 

s;sa II Ewnamie SPudy used the 
Phse  I Economic Study, the &ha&? Hlj study results atso have 
Iimltstions. 

In addition to receiving flawed data from the initid analysis, the H&A work dso 

failed to properly account for the increased mining costs associated with smaller 

fills: 

In the orig4lnal Phase II study, ao ildjustments in corets were 
made to reflect chrnges in material handling and haulage 
methods resdting from fill restrictions, The costs were atso not 
adjusted tc reflect the rertlity that fill restrictions would likely 
neeessttrte a change fkom large mining equtpimient to maller 
equipmetrt. A shift from fewer larger fills to many smaller fills 
would reqwire construction cosb far additional sediment ponda- 
not part of the Initiat Phase II assumptions, Rnaffy, the initiai 
modeling runs in the Phase I1 Economic Study did not project 
an increase fin1 the required return on investment fROi) capital, 
which 1%estimated to be as hi 

The serious limitationsin the initid Phase II snrdy lead the agencies to 

commission B&A to conduct a "~ensitivityanalysis" to more ~ccurately reflect the 

reality of  mine economics: 

The EM Steering Comrni;ttcie sanctioned a sensitivity study by 
Will and Associates to evsluete these iimitatione. The sensitivity 
study was designed to determine how the results of the initial 
Phase Il study would c h q e  if s dgrtrerent set of Phase 1 
aseumptions md inputs were used. Madcling inputs, drawn 
from mining euperknce were used to Indlcrmte the direction and 
the magnitude of Phase 11 study output Change resulting from 
adlusted sensitivity inputs. 

The senliftivlty runs confirmed earlier results indctlting that coal 
production was sensitive to tower reserve recdvery betnuse of 
smaller fills. Produetien dr?creased by opprexlmately 20 percent 
over the initial study results. The priee of cod was somewhat 
sensitive ta the model assumptions adjustments, reflected by 

*-
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appraximrrtely$2.W more per ton under the ars 
seenario aver the base sce~tario.This implsct is  doubte that of 
the originat Phase I I  run for the t a m  scenario. 

In summary, the EIS economics studies used super-presumptive models that 

overestrmated recovenble reserves, failed to sccount far the tnterrelat~onshtp of 

surface and underground mining and underestimated the economic results. 

If there is my single eiement that defmes the bounds of a regional etconorny, it is the 

intensity of the intemeiatiorrabips that inexorably bind &e econamic fate of one group to the 

well-being of all others. Thus, as policymakers ponder the potential impacts of reduced coal 

prodwt-ion in West Virginia" sovthwestern comtics, there i s  a clear unrierstanding t b t  the 

foreseeable decline in coal-relsted economic sctivlty wit1 very quickly affkct the nature and 

rnzq&t.de of all other comerctnl activity within tlsc region, This coltlclusion is hardly in need of 

vafidation by the academic community. Coal mine% Lind minem' pay define the southern coal 

fieid region of tfie State. 

Most of those concerned also u a d ~ m n dthat the markets in which West Virginia's coal 

is sold are chmgtng rapidly. la~reasinglystringent domestic and international air quality 

st-ntndardsarc teflw'tcd in the increasing demand for low sulfur western coal and in measurable 

declines in at least some of the cod produced east of the Mississippi Rivet. Tnereased production 

in Columbia and Awtralla has brought new aad vomcims campetition to international fuel 

mwhts and the on-going restFuetufing of t.he US electricatdity industry appears to favor natural 

gira over coal tts a %el source. Thew economic farces have a im& bad readily observable 

impacts an the fiscal vitality of West Virginia's coal 

Finally, pending caw! rulings &at hrther reii&t swtface miain 

additional e c o m i c  pressure on cod producm and the communitie they help to sustain. While 

many qmstion the dire claim profft?rltd by the mining commun&y with re 

mining, th vast sum t h ~ ~mining companies have spmt to protect this practice stand as 

unshakable testimony to the importance West Virginia's mining industry places on mo\sntsintop 

mining. Even the mining industry's most ardent detractars must realize that mtnmg management 

would have preferred to distribute these monies as profie and w&d have, indeed, done so if not 

far the belief that protecting the controversial firm of surface mining ISessential to thar future 

prosperity, 

' For cxampb, Arch Coal Inc. experienced a I56 1 %  dwreme in eammgs growth over the lost 60months (Soufcc. 
;tacks Investment Itwear&, http:f!za zacks.co~a$visor), 

--* 
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While many understand the challcngcg facing the State's coal proaUcing region, few have 

attempted to quantify the d e w e  to which incmcd competidim ad&iionaf surfwe mining 

restrictlorn will affect the level of coal production or the broader regional economy. It is within 

this context and in response to a request from West Virginia Senate Finance Committee Chair 

Oshel Craigo, that Marshall University's Cater for Business and Economic Research is 

attempting to provide thc first glimpse of wh& the future may hold for West Virginia's 

southwestern coal producing countics Readers should note that the following analpis i s  not 

intended to provide the sort of comprehensive infomation necessary to a f m a l  cost-benefit 

analysis. Specifically, we do not seek to estimate the magnttude of any mvimnmental costs 

within the region nor do we attempt to vslue the cxtcnt to which somg regimal residents me 

negatrvefy mpacted by coal truning opcr&m2 h s e d ,  the current analysis is strictly focused 

on foreseeable changes in coal production and the ways in which these changes may be expkzctcd 

to affect reganal commerce, mptoymcnt, and incomes in tke near future. 

The retnninder of the current study is organized into Avc sections and a set of appendices. 

The first of these, Chapter 2, is an examination of the historical role of coal production within the 

study region. Chapter 3 details the cumnt ecoaomics of coal production, including the impact of 

increased international competition, more rlrict air quality standards, md the potentid impacts of 

electric utility rcatructuring. Within Chapter 4, we devetop a county-level model for forecasting 

the supply of and demand for coal. In addition to a baseline forecast, this Chapter conuins two 

altcmativc sccnarlos that depict varying mgulatory outcomes. Chaper 5 extends the variations in 

eod production forecasted under each scenario to broader ewomic impacts within each study 

region county. Finally, we provide conchding comments In Chapter 6. Appendix A wntairls 

county level data,whib Appendices B and C explain and demonstmte the models atzd estimation 

techniques used in the study. 

West Vtrglnia Unlverstty's Bureau for Busmess and EGonam~cResearch IS cumntly working m conjunction with 
the V 5 Envrronmentd Protectton Agency to conduct a long-mn, cumprchcnswe economic analysis wtthin thc 
Environmental Impact Stasmnt process 

er 2 - The Study Reg ion, Coal Production, & 

2.4 Study Region Definition 

The study region9 pictumd in Figure 2.!, is comprised of Boone, Faycttc, Kanawtta, 

Logan, McDoweli, Mingo, Nicholas, Ralei , and Wyoming counties. This shrdy region was 

established based on a nuEnber of criteria First, thew canligtrous eounti~sprovide a rough 

outline of West Virginia's southern coal fields. Second, this regional defiitim include8 cousltios 

with largely harnogenmu8 economies and coal reserve$, Were we to extend the analysis to 

include northern coal producing counties, it would be necessary to account for the measurably 

different ecanomic conditions observed in tho% counties, as well as the vastly diffomnt 

cbaracteristic~ of the coal misted within that region. Finally, the study region was defined based 

on the historical {and c u m t )  dominame o f  cod production within the region's nine counties. 

b n t  popdation, personal income, md employment data for these counties is sumsfized in 

Tabh 2.1. These daw iodtcate th@ as late as 1998 (the Isst year for which &ta are c m t l y  

avail+&) coal production directly represented an overwhelming portion (over 18%) of the 

economic activity within the study region, 
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Tabbe 2.1 
1he Study Region, 1998 

Bmne 
Fayettc 
Kanawha 
Logan 

McDowell 

Mingo 
Nrcholas 
Raleigh 

Wyommg 

Bituminous coal rtnderlies more thm two-thirds of West Virginia. These coal deposits 

divided by a geological %in line" iknto northern and southern ficfds. Genmlfy, coal mined in 

thc southern fields has a higher heating value and lower sulfur content than northern West 

Virginia coal. Historically, bowevcr, the development of the State's coal indimtry first occurmi 

in the no&." 

While coal production in "western Virginia" dates to the early 19Ihccatwy, developmeat 

of the southern West Virginia coal fields did not begin until after the Civil War. The Flat Top- 

Pocahontas FieEd, located primarily in M~rccr and McDowell counttes, fist shipped coat in 1883 

and grew quickly from that time. Smeller optations within the area w m  consoiidated into 

larger cornpsmi-es and thc Pocahontas Fuel Company, or r b d  in 1907, soon dominated 

McDowcll County production. 

Many of the southern coal fields, such as the Kanawha, New River, Winding Gulf, Logan 

and Grccnbricr, owcd their success to the development of the Norfolk Southern and Chesapeake 

& Ohio Railways As the railway expanded into the region, coal was more easily marketed and 

tho southcrn coal ficlds prospered. T?w Logan field, lying in Logan and Wyoming counties, did 

See US Energy lnformatton Admrntstration, ,Wash~ngton.DC,1998. 

not open until f904, when the railway fiaally reached that area, Once apencd, Lo@n soon 

st coal prodwing county, 

Over the pats, mirrhg techniques and eqlilpment have varirrd eoasiderably. Earty on, 

p m p s s  in rnechmization was slow. Nonetheless, by 1890 elcctric coal hzttmp, loading, and 

hauling machines were in wide use. Begnning ia the middle 1930s, ntechafiizatiot~ rnovcd 

forward even more rapidly, as shuttle cars, long trains, conveyor belts, and a vanety of other 

equipmmt came into c o m n  use. Large-scale swfacs: minhg did not begin until 1913, but with 

the developmermt of large earth moving oquqment and draglines, the overburden could be 

m o v e d  more efficiently, so in ment years svr&ce mining has become a major method of 

mining coal within the study region. Technological advancements, increasing concerns far 

health, and rising workers' campensation costs have lead to mine safety improvments. 

2.3 Coal Producztim and -theStudy Region Ecanarny 

T&te 2.3A provides e&mates of coal production, employment, and mine-mouth prices 

fram 3980 tho& 1998. Sectian 3 describes tlte largely exogenous market forces that have lead 

to variations in these outcomes, However, it is clear, wen without these explanations, that the 

economic well-being of the study region has been dimtfy tied to the magnitude of coal 

production, Table 2.3B pmvides an intetientporai glance at thc relationship between ehe study 

region's cod p d u ~ f i o n ,  popu.Iations, and incomes. When the demand for thc study region's coal 

has been reletivciy strong (as in the 1970'~)~the regional economy was able to support a 

population of 61 1,175 m 1979, with an average red per-capitat income of f 13.797. In contrast, 

when the dcmand fir the rc8m's coal has k e n  slack (as ia the middle 1980's), incomes 

while papubtion fell meesurably. Wing this latter penod, region changed m ~ ~ g ~ m l l y  

papuldon ddined by 12.8 percent in the dacadc from 1979 to 1989 

The study regon is currently home to over 5 15,0(10 persons, who cornpri~e roughly 

200,000 households. Virruaily every mertsurc: of economic wdl-being reflects the damage done 

The 1999 unemployment rate, weightcd by a county 

twice the national average of 4.1 percent and 125 

5 percent, The average segionat per-capita income of 

$16,792 is only 87.17 percent of the national average. Home values within the study region 

--<-
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Indeed, eight of the nine shufy rvrgian cotuaties have been cl 

Appatachian Regionat ~omissian.'Thcre ate:those who would bl-mecod prerducers for thcse 

ncgatlve economic outcomes. To do so would, Irawevcr, be largely unfair. instead, the ecanrrmie 

conditions within the atudy region reflect a lack of economic dive~ity  coupled with the 

ssignificant volarifity observed in fuel markets, Figure 2.3 depicts real cod p ~ over a period af 

nenrly 120 ycars. Thrs fi meals two important pints.  Over the longmn inflation-adjusted 

coal prices have proven remarkably st&& In the short-m, howcvcr, coal prices have been 

rema&&blyvolatile. 

Whlle ecnnomic conditiors within he study region generally lag behind tbase oberved 

wlthin the remainder of the State, them are indications that at least some study region counties 

have become less reliant on coal-bas$ ~CDBOM~Cactlvitic~;.Ccrtamly, Ksaawha County, with its 

diversity of manufacturing, service sector, and gwemmenlal activities, is less susceptible to 

'These substmdtwd cconom~ccondmss are wflectcd m other fieg~twc outcome$. For exampto, the widely 
dispersed papubtion and lagging econuma conditrmnhavc made i t  dtfFtcult %T the regten's m~dmcptsm obtain 
t%clequatchcafth care As a rrbsult, he&&att&nmcnt wrthin s numberof Y W ~regran counties mks smong the lowest 
in the natmn Appalethian Rcjponel Comrnrricion UishvssedCounuen,FY 2000. 

MTMNF Draft PEIS Public Comment Compendium A-137 Section A I Organhations 



--- 

Figure 2.3 
tong Run Bttuminaua Coal Prices In Wrsst Virginia, 

1992 Constant Dollars 

MTMtVF Draft PElS Public Comment Compendium 

Historically, coal and sfher related fuel markets have exbibitcd a si6h,nificantde 

short-wn volatility which h a  translated into instability md a paucity of economic development 

within those study rcgion counties that rely heavily on cod prrod~etion7. As West Virginia enters 

the 2 1' century, &ere is no iadicatiun that this pattern of InsbbiHty or volatility wit1 &ate. To 

the contrary, a number of new pressures have merged that m& the course of coal production 

within the study r c g h  loss, rather than more, cettaixi. Amoq the issues affecting the State's 

coal industry tue increased international md domestic competition, uncertain mtmatiortal 

pettoleurn prices, electric utility mtmcturing, and new environmental rcgutations. These afFeGt 

Both the production and consumption of West Virginia cod'. Wittrin the remainder of this 

chapter, we wefully evdxslrte how cach of thc~essou7ces of instability m y  be expected to affcct 
the study tegim's coal producm. The chqipter also attempts to dispel vaxiaus myths regarding 

production costs and altmative production techniques that cloud the debate mnounding further 

re@;ulatory intcfvention and its impact on coal pdwt ion .  

3.1 The Demand far Study R s g h  Cod 

Like most raw materials, the demand for coal produced within the study region is derived 

from the demaad for the products thgt coal is used to ct'eate and the technoIogies avaitabk for 

producing these "downstream" goods or services. Wrthm the current context, this "derived 

demand" implies that the wdiipgesa to pay for study region coat dcgrcnds on the demand for 

dtx&c~ty and steel products, as well as the availability and prrctng of other fuel substitutes. 331s 

includes coal from other regians, naturaf gas, and fuel oil, and gnerating and steel producing 

techologk. Ckmgcs in any of tbese othm factm can materially affect the demand for coal 

produced in southem West Virginia, The demand for study region coal is further complicated, 

since bikm~inous coal 1s sold in cmmodiiy markets that r e c o j p i ~ ~qultlitative differences rn 

Speclfrcrrlfy, tbe vatatility of wgionlil aanrtrnic ectivrty w i t h  the study rcgron has served tn weaken ~nvestmcnt, 
htndcring ccommic ~ o w t hretattve to other reeons 

a %e IFXI Clean &f Act Amendmen&(CAAA), wh& became cffecmeJanuary 1,2000, ourlmc stricter sulhr 
emlss~on redustian rqusremwb af Phasc 11. 
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sulfur dioxtde, ash, moistwe, and Btu content Metallurgical coal u s m  and utilities that face 

few a3r quality compliance issues may be attracted to the relatively high fhtu content of study 

region coal, while other electricity usem may hvor the low sulfur content and relatively low 

transportation costs of western coal, even though most such coal has a significantly lower Btu 

content." 

As the opcnitq paragraph of this chapter indicates, a number of evolving forces wifl 

potentially impact the volume of coal produced within the study region over coming dwades. 

With the exception of environmental restrictions on surface mining practices, these emerging 

forccs rcprcscnt demand-side changes that arc effecting consumers' willingness to pay for study 

region coal. 

3,I.l C l a n  Air Standards and the Demand for Study Region Coat 

The U.S. Envi~onmenialProtection A g m y  's implemcn&tion of the 1990amendments to 

the C h n  Air Act haw increasingly restricted electric utility emissions af a variety of pollutants. 

Thcsc pollutants include sulfur dioxide, nitrogen oxides, and parttculate matter. Coal burning 

utitities generally have four options or strategies available for compliance with these standards -
( 1 )  high-emission facilities can be retired; (2) hi@-emission facilities can be retrofitted to burn 

low-sulfbr coal, a low-sulfw/hij@ sulfur coal mix, or ma alternative fuel; (3) hi@-mission 

facilities can be modified to include scrubber equ~pment that reducm the volume of pollutants 

emitted from the burn of hi@-sulCur coal; or (4) operators of high-emissions facilities cari 

acquire (e~ther internally or through purchase) missions credits that will allow the facility to 

legally exceed the applicabfe emission standards. 

'The Brrttsh T b e m l  Unrt (Btlt) is the most common measure of heat prodwag capocity If reflects the amount of 
heat required to mure the temperature of one pound of pure water by ont:degrw Fahrenhett. 

'"The cc>mplexrty of coal markets is, perhaps, highlighted by the dtverstty ofcoai p d u c b  avaikbable In ihe wcstwn 
Unmd States Powder Rwer Basin (PRB) cad from Montana and Wyanung tz of the low sulfur, Iow Btu varrety 
noted in the text f lowev~rr,the low sulfur coal produced In Colorado, Utah, nnrd Bntlsh Columbra has a consistently 
hrgher Rtu content Howcvcr, the non-PRR westem coal does rmt mutlnely compete In eastern fuel markets because 
moving it through the Rocky Mountsrns requires relatively htgh expenditures for transportation. 

Some compliance strategies allow electricity producers to contiiluc the use of slucly 

made southern Appdachian coal less desirable for same customers, tkc same regulations have 

caused other users to substitute study region coai for Illinois basin and northern Appalachian coal 

that haas an appreciably higher suffiu content. Thus, it is difficult to assess the c u ~ e n tnet effect 

of clean air stsndards on the dcmmd for study region coal. 

If there is one clear outcome associated with more stringent air quality standards, it is the 

growth tn popularity of Powder River Basin (PRB) coal mined in Wyoming and Montana l 2  PRB 

coal is mined at a cost of roughly $450 per ton and can be transported into the Illinois and Ohio 

River Basins at rates that resuit ia delivered prices that are comparable to the mine-mouth price 

of study region coal." The difference, of course, is that the tow Btu content of PRB coal means 

that much more coat mwt be buffledto achieve the same power generation. To date, it appears 

that PRB coal is primarily dic3placing Iltinoia Bagin coaf, but the same qualities that make 

western coal attractive to users in Illinois and lndiana may eventually sway utilities kuthar 

east,I4 

Air quality issues are elso leading many utilities to sub8titute n a m t  gas for coal as a 

generhtiing fuel. Tampa Electric Company (TECO) wccntfy announctsd plans to convert all coal-

fired gcnencting hcilitjes to natural gas within the next two years and Ontario Hydro is nmrclred 

to be contemplating similar changw. FJolh utilities have historically con~uiumed West Virginia 

Coal. 

l 2  i-f~&ort~&ily,the relatmly hlgh costs ofmmng and transporting eaistcm coal atiowrd PRB coal to cotrrpete In 
marketswest of rhc Misstwrppr RSver Relabve dmltnes In tmspwhrtion costs h o r n  the Powder Rwer Basin during 
the 1990's moved the ws[-wwt bouindisry &tween eastern and we- coal dominance further east into the IXftncris 
and Ohio Mver basin8 More rewntIy, bwcver, the continued eastern expansion of western coal appcars to owe to 
the effects of more stringmi clean air standards, rather than any fivther dect~tre in relattve transport rdtes 

"The Energy faformation Adminbtmtion Coal lndustry Annual 1998 wportil a ma1 mmine pnce (1 9923) of M 80 
However, anecdotal evtdence suggests that Powder Rivcr Basin coal costr have lowered srncc 1998 

j4 For a d i ~ ~ u s ~ l b n  ofthe expanded use oFPRB cosl, me Energy infomation Admhfitratzon Whtle there i s  no 
evidence at thw potnt to support our contcntlon, the etuthots buspecf that the attractiveness ofmmgPAB coal as a 
complrancc strategy rs enhanced by the knowledge that this strategy wll be effective for rhe forcllecablc fufwc, 
whereas alternar~w strategm for example blendmg - may cease to be ef'fecttve tf  stitndrltds arc raised further. 
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3.1.2International Carnpetftion and the Demand far Study Region Coal 

Table 3.1 summarizes West Virginia coal exports between 1993 and 1997. On average, 

exports accounted for roughly 25% of a11 sales during that Tables 3,2 and 3,3 provide 

additional information on the export dcstinet~ons of the State's coal pmduction. Thcsc data, in 

combination with additional anecdotal daza, tell a clear story of increased internationsf 

competltian. 

wv saiss to WV stabs to 
Year Domestic U r n  International Tot& WV Settss Percentelge of 

(x 1,000) Ursem (x 1,000) fx 1,000) Export Sales 

The majority of West Virginia's coal exports (47% in 1997) an: bound for European 

destmations. However, throughout the period of record, European nations have been purchasing 

less coal from West Virginia and more from other exporting nations, such as ~oturnbia. '~ 

Coiumbian coal is even making insoads into US domestic mrkets. Unpublished sources suggest 

that Alabama Powor, begirtniag in 2001, plans to import more than four million tons of 

Cotumbia coal over the Port of Mobife. 

The secnnd largest importer of Wcst Virginia coal (23% in 1997) 1s Canada. Of the coal 

shipped to Canadian users, roughly one-third is purchased by Ontario Hydro, with the femaindcr 

going to other generattag aad industrial users. During the 1993-1997 period, annml Canadian 

use of Wcsl Virginia coal grew by 2.9 million tons (71%). This gowth clearly helped offset 

'IEnergy Information Mmmstratron data do not allow the s e p g t w n  of shtdy regron expofls from otkw West 
V~rgintaexports. 

'"he dcclme in European cod  purchases would appear greater stilt if thc 112 percent increase tn West Vqrnia 
exports to Romanta arc excluded &am calculatms. 

export losses to other intenratioml customers. It is  impomat ta note, howevert &at the e;rowth in 

Cmuradian usage reflects a one-t~me increase in Ontario Hydro's consumption &at resulted from 

the utility's need to rapidly replace generating capacity lost with the unplanned shutdown of 

nuclear facilities. " 

lnereascd Iow sui&r, high Btu Australian coal production is also placing addttiond 

c o m ~ t i v epmssrrres on Wcst Virginia exports. In 1996, Australia mbwkcd on a program 

designed to increase coal production by approximately 5 percent anannlzally through 2006.'~This 

increased production i s  principally aimed at Asian mllrkets which accounted for roughly t 1 

percent of West Virginia exports in 1997." However, there are secondary effects arising from 

the Awtrali&n expansion. hne;cdotal information suggests that Australian coal has displaced a 

significant amount of low-salhr, high-Btu coal mined m British Columbia. As Bnt~sh 

Columbim producers se& a l t m d v e  markets, rt may well affect West Virginia's ability to 

cxport coal to eastern Canada. 

"It rs wnh nlrtmg that one tsue t b t  h ~ s  tn thc propod railfwd merger btwcen Burlrngton Northern ~ n ~ n  
Smta R aad the Cmdm Nattortsl Illinois Central is the degree to which r combrned system would aliow For the 
more efficient trmsport ofPowder River Ba$n coal to eastern Cam& customers If thts merger 2s nllowed, rt could 
place dditroruil compotitivspwssm on West Vtrgma coal expafts. 

See "AustralianGod Supply: Risks and Prnspwts to 2002,MA u & u ~ ~Commndilies, Vol, 4, No. 2. June 1997, 
pp. 214-26. 
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West Virginla Ceal Exports 

Debstinistion 1993Tons 19% Ton6 1995fon$ 1996 f on$ 1997 Tons 
Country Ix 1,000) (x 1.000) (x i,mt (x 1,000) (x l,ooo) 

Argentina 132 35 ..-. -- +-+. 

Belgium 1,396 1,302 1,175 1,251 822 Argentina 0.59% 0.11% -- --. -
Brml 2,496 4,109 4,329 4,247 3,927 Belgium 5.27% 4.12% 3 39% 198% 2.69% 

Bulgaria 6.44 1,571 1,360 1,152 1,008 Brazil 9.42% 13.01% 12.50% 13 39% 12 86% 

Cmada 4,071 5,605 5,759 6,907 6,956 Bulgrrtia 2 43% 4 97% 3 93% 3 63% 3 30% 

--a-
Chile .--- 43 ---- Gm5& 15.36% 17 75% 16 63% 21 78% 22 79?4 
Ctnlc .- -- 0 14% --China 141 284 355 353 188 

Croatia 63 .--- -.- -- --- Chins 0.53% 0 90% 1 03% l J l %  0 62% 
Croatia 0 24% --- -- --- --

Egypt 601 593 714 303 807 
F~ntand 212 37.5 683 507 324 E l m  2.2?% 1.88% 2.05% 0 96% 2,64% 

Finlaid 0.80% 1.19% 1.97% t 60% 1.06% 
France 2,864 3,514 3,594 2,859 2286 France f0.819'0 11.13% !0.38% 9.01% 7 49% 
Germtiny 286 382 254 5 84 419 Oermuny 1.08% 121% 0.73% 1 84% 1 37?8 
India --- ---* t I  -- India -- ... -- 0 03% ---
M y  3,11 I 2,927 2,873 2,361 2,084 Italy 11 "74% 9 27% 8.30% 7 44% 6.83% 
JBpm 2,260 2,148 3,222 2,062 2,585 Japm 8.53% 6 80% 9.30% 6 50% 8.47% 
Korea 318 923 1,013 1,050 829 Koma 1 20% I 66% 2.92% 3 31% 2 72% 

a-m --aMexrco ---. 25 Mexico --- a-e --- --- 0.08% 
Netherlands 2,014 1,717 1,523 1,223 1-97? Netherlands 7.60% 5 44% 4.40% 3 86% 6.48% 

-.-a --a*
Nigeria 43 ---- --A* Nigcrra 0.16% ...* --- --* .-. 
Parhigal I51 +-+ 33 164 I 18 Portugal 0.57% -..* 0.10% 0 52% 0 39% 
Romania 820 925 1,623 1,315 1,737 Rouutnia 3 09% 2 93% 4.69% 4 15% 5 69% 
South AMca 577 77 1 946 947 706 South Africa 2.18% 2 4464% 2 73% 2.99% 2 31% 

Spain t ,071 1,255 1,084 818 68 1 Spin 4.04% 3 97?? 3 13% 2.38% 2.23% 

Swcdcn 603 866 1,352 882 857 $WE& 2 28% 2 74% 3 90% 2 78% 2 81% 

Turkey 1,370 1,468 1,560 1,643 1,295 Turkey 5 17% 4 65% 4.3% 5.IRW 4 24% 

United Kmgdom - I,Z61 1,212 1,182 1,024 897 Un~tedKingdom 4.76% 3 84% 3.41% 3.23% 2.94% 

Total 29,498 3 1,582 34,634 31,716 30,528 _Totat 100% 100% t 0 m  1Wh 100% 

3.1.3 The Potential lmpacta of Electric Utility Restructuring 

As of Dccemkt t ,  1999, 12 stakes enilcted restructuring legislation, six states had 

comprehensive regulatory orders issued, and scven states had le@stationlorderspending? The 

status of these replulak>ry refoms is summarkzed in Tabtc 3.4. This electric utility industry 

2"~, &nd SD have no stgmficsnt ongoing acttviy TX allows cnmpetrttw: wholesale wheelmg. as authanzd by SR 
373, 1995 CA, MA, and NN have regviatory orders and leg&ation in p l ~ eSee "(Jhallengcs of Eleetnc Power 
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restructuring is predicted, In the Iong-run, to measurably impact the markets in which study 

regon coal is bought and sold in a number of important ways. According to the U.S Department 

of Eytergy k EfiergyJnjbrmntian Admi~istraciu~,electric utility deregulaiticm will simultsneausly 

place downward pressure on coal priccs, favor thc use of aatutal gaii - even in base-had 

generatton, rcduce or diminate hg-tcm contracts for coal, and introduce greater levels of 

uncertainty for coal 

For two reasons, the full implications of electric utility restntcnrring on study region coal 

production will not b@ apparent for sevmi yam. First, under most rwtnrcturing sceaanos, states 

will retain residual regulatory powcrs, Moreover, any federal regulatory restructuring will take 

considerable time to reach fruition, sa &at competition and its effects on fuel markets will 

emerge gradually. Second, existing coal-fired plants - particularly those already adapted to me& 

more stringent air quality standards - an: likely to remain in use until these assets can be 

efficiently rctired. Any premature retirement of coatfired facilities will leave the utilities 

"stranded"' with the capital costs of those facilities. The abitity of utilities to recover such costs is 

t ~ c e r t a i n . ~ ~  

Industry Rcsmrct~irmg for Fuel Suppfrers," li S Department of Energy, Energy lnfomrat~oa Adntinlstnrtron, 
DOE'EIA-M23,September, 1998.
'' fhrd 

The treatment of "shandedcosts" - ccapttal costs that arc unru:coverabledue to the transit~ofifroin replatroe to 
competrtian rctnmns as a complex ssue wtthrn the 4opic of eloctnc utility rcstmcturtng Ccrtatnly, whrle most 
states' restnrctunngpians provide some relref In t h ~area, it rs to the utdtty's &vantage to mtntmzc tho vsluc of 
such costs Moreover, the costs of investmentsmade during an era whcn restructuring a Foreweabfe may be 
crr~nplctelywlnerablc 

Tabla 3.4 
EIectricity Restructuring 

3.2 ?he Cost Stfucture of Study Rsgiaer Coal Producers 

Cbmginp demands will not irct in isolation to affect changes in study region coal 

production tevels within the study region. Instead, it is the intemctjon of changing demands with 

cost-depndent supply conditions that will uktimoltefy determine the region's economic outcomes. 

With the exception of pending addilianal restrictions on surface mining methods, the kntre 

structure of study region mining costs 1s largely devoid of any public policy intluence. Instead, i t  

is the mmmng interests who will decide how and where coal may be cfficienri y produced. 

3.2.2 Capital, Labor, and Labur Productivity 

The structure of cod mining has changed dram~lticaliy since the widesprcsd introductiwn 

of the conlintlous miner in the 1950's. The once iabor inknsive production process has been 

replirced by the use of capital assets that resulted in a prarpitous decline in mining ernploymcnt. 

The southern Wcst Virginia coaI fields primarily emplay lung-wail and continuous rnincr 

technolc>gies. The productivity g a l s  resulting from these techniques are reflected in the 

~ignifrcantincrease in ourput per worker (see Tablc 2.3A). 

-
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Many have concluded that tht: decline in cmploymcnt is strictly ~ttributableto th 

m surface mining - mining that now accounts for ty one-&ird of ~ c n ; t  

production. Indeed, State-wide underground mining emptoymmt fell Lmm 45,000 in I980 ta 

15.000 in 1996, while surface mining's share of State output increased &om 21 pment to 33 

percent. Howcvcr, the concltlsion that surface mining is at the root of employment dcctines 

largely ignores two critical facts, 

First, wrthout rcgwd to surface operations, thc productivity of underground miners 

inmeasad dramatically over the 1980-1996 period. In 1980, 45,000 undermund minets 

produced routqhly 96 million tons of coal - h u t  2,100 tons per worker. In 1996 16,000 

underground minm, only one-third of those employcd in 1980, pmduced more than I f 2 million 

tons of coal, or approximately 7,000 tons per employee. Thus, it appears that improvements in 

underground mining productivity are morc responsible for declines in mining smployment than 

the continurng metgenw of surface mining, Finally, it is worth observing that surface mining 

employment also declined h 1980, &ere were 7,500 West Virginians employed in rmrface 

mining operations. By 1996, their number had fallen to 4,118, due to strong productivity growth. 

In considering the future costs of regionat producers, it is reasonable to examine any 

potential inter-firm variat~ons that might make it possible for some sellers to respond more 

effectively than others to changing demand conditions. If such variations exist, they are more 

thsn likely the result of accidents of geography rather than my sshuctural d i f f~mces  between 

firms. fndmd, the pmductivity-enhancing technologies noted a b v e  appear to spread rapidly 

across producers, so that it is unlikely that large scale inter-firm cost d~fferences arc attribubbte 

to equipment use. Similariy, there may be modest differences between the productivity of 

unionized and non-union mmning opernrtions, but thesc differewes are also likely tied to 

geo~phydictated mining methods rather than actual productivity diffecencesB. In the end, 

variations in the costs incurred by mining firms are d~ctated primarily by the disaggregated 

spatid nature of the natural resource they extract Simply put, in coal mining, geology plays a 

in 1997 firms east of the Misbbss~ppr Rivet produced 3 89 short Ions of cod per mner per hour campred to firma 
west of Mtssits~ppfLtrvct, who produced 16 04 short tans of cod pet mmer per hour 1997 Pducttv l ty  Data, 
Energy inbrmatton Admtmtration 

L 8 


critical role in deermining the overat1 costs of production. Though new cost-reducing 

l ytechnologies wilt contirrue to cmcrge, firms have ~  ~ blittle control over their individual 

The conclusion that regional coal p r d u c m  have only minimal control over production 

costs differs from the typical case in which firms may affect unit costs by pursuing diflerent 

scales of production. tiowevor, the current mtnatysis of the regiomf produdtion process directly 

supports the cormtention that firms are not able to improve productive efficiency by increasing thc 

scale of their operatioas.Thfs issue is empirically modeled and further described in Appcndix C .  

In many ways, this outcome relates to the distinction between "plant level" and "firm fev@ scale 

economies. In mimy instances, firms cen reduce unit costs by making individurll piants bigger. In 

f h  cast: ofregional mining operations, however, the "plant" is the mine property which, abseat 

regulatory constraint, is limited in size by the y and geology of coal reserves. As a 

consequence, the only additional scab economies available to regiond producers are the "firm" 

level savings that rnighf come from averaging adminismtivr: and overhead costs over the: output 

from a number of consolidated mining 

Based on this discussion, the rekvant question is wbethcr or not there are significant 

potential cost savings atattainabll: &rough the consolidation of regonal coal producers. While the 

evidence is fimited, the answer to this question would appear to be "No". Figure 3.1 depicts the 

four Bm concentratian ratio (the percentage of market output produced by the largest four 

producers) for Appabchian ewi producsts, other interior coal producers, and mining operations 

in the westem US from 1970 forward. Certainly, Appalachian coal producers have had the 

incentive to reduce costs in any way possible, yet the level of concentration has rern~ined 

constwlat. One imptication of this relatively static concentration ratio is that attainahlo cost 

reductions through coniaaiidation arc minimal at best. 

This conclenon that available sale eeonamics m firm level tn nature a p p m  to be largely shared by the Energy 
Informatian AdmtnlshMian @A). In I& e~$1\1~tionof the probable impatts of eleculc ut&y testructurlng, the ETA 
su@est~capturing sale economics Ltough eoasolr&iions may be important, Woweve?, t t  a h  suggeststhat the 
source of available aonomtcs IStmtted to lawrcnng per-unrt overhead cor& and by, "[mcnasmngj producer's 
~tegoti;stiagp o w  to dud  wlfh larger vncrating and tnnsportat~ofi counterparts." See "Chaflenges of EIectric Power 
Industry Resrmcturrtlg for Fust Suppliers,"Ch. 1, p. 6. U 5 Department of Energy, Energy Infotrnatton 
Mmaa~stFatzon,DOWEf A-0623, September, 1998. 
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Figure 3.1 
Share of Regional Coal Productfortby Four 

Largest Producws in R~sgion 

Thc potential savings frm the capture of firm level economies are ilhstmted in Figurc 

3.2. Within this figure, mine-level Average Totat Costs me depicted by ATCo. The ability to 

lower these avcrage costs by expanding the mine size is, however, constrained by the geography 

and geology of the mining region. It 1s impossible to move downward along this curve beyond 

the quantity denoted as Q M ~ .Any additional cost savings can only be achieved by lowering 

average overhead and administrative costs by avereging these expcnditures across additional 

output from other mining facilities, Doing so would result in a new mine-specific Average Total 

Cost curve represented in the figure as ATG,. 

Size Maximum Mine Econamk On Stzc Based onCotastrrint 

1991 Average 
Southern W 

a 

Figure 3.2 can also hc used to illustrate the "scopem~conomies that exist between 

undergtound and surface operations. Economies of scope exist when a product can bc made 

more cheaply when it is produced, in combhation with one or more other products. For axample, 

mmy have argued that electricity can be produced more cheaply when generating activities are 

combined with electricity distrib~tjon.~'In the casc of coal, undcrpund rrnd surface mining 

operations may exist independently of om another - even rtt separate focations. yet the delivered 

cost of each output can be made lower by the production of the other. This outcome is the result 

of scale economies in the blending and transportation of coal. Ouffrut quantities from both 

undergmund and surface mines are routinely combined in blending crpemtions and the blended 

coat is routinely shipped as a sinfifeproduct. Both unit b'taendingand transport costs are iowcrcd 

'I Kssennen, D w d  L.;M a p ,  John W 'TbMcasumcnt  of Vertlcal Economierand the Effrc~entStructure of the 
Elcetric Utiltty Industry "Journal of lndusrnal Eclmomm, v39 n5 September l991,pp 483-502 
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by additional quatities - quantities that arc: only made possibie by combining the oatput fmm 

distinct surface and unbgroand o p m t i ~ n . ' ~  Within F i g m  3.3.2, AT% may be viewed as the 

Averilge Total Cost curve for an un&rgramd surface operation in the absence of a companion 

facihty of the other sort. ATC,, then, r c f l m  the opmtion's Avmgc Total Cost whcd the 

companion production facility is  in optmition. The implications of these smpe economies arc: 

fully discussed in Appendix C. Nowevcr, the results of the current analysis suggest that study 

regton comtles that have a re*olatrveiy balanclxt mix of mining methods enjoy strong scope 

economics. The critical implication of this finding Is tbstt the loss of mines of either type may 

actually i~icreasethe costs of producmy coal by the alternative method. 

3.2.4 Addjtlonai Environrnentaf RestrlctionsAnd Production Costs 

The iotroduction to this chapter notes that most of the foreseeable chshanges &st may affect 

rcg~anai cml production are damand-side in nature, The one major exception is the 

tmplementation of judicial decisions that may substantiaIly reduce the size of certain surface 

mining operations. Figure 3.3 continues the same g8pbical construct in order ta demonstrate the 

potentral Impacts of these itddrtional restrictions on study region mining ccrsts. 

Tile judicial mlmg m question - known as the "Hadm ddecision" - is likely to have two 

trnpacts on the costs of some coal p~oduccrs.27 First, by limrting the iocations in which vafkys 

may be f i l l 4  with the overburden from mow@intop mining, the Haden decisian is likely to 

reduce the SIZC of many strrface operations or elimiaatc some entirely. The impact of this 

restriction on producer costs is  depicted by a movement along AT&, in association witb a 

reduction in quantity from QMXto &. 

The second potential impact of the Haden decision on production costs owes to tho 

addrtional uncertainty this decis~on introduces Economic decisions regarding continued 

production hinge on thc short-nm and long-ntn profitability of this production. To tfic extent that 

"SNdy regron c a t  producers ham acknowtedgd the reI&mkrp betwen quantity and w a g e  blend~ngcosts, but 
have been unwdinny to qurmttfy thts rcbtronshrp .The rclanonship betwwn shipment qwntity and inur%pomttnn 
rates is, however, udl dociimented See for Example, Mark L.Burten, "Rnrrlro& Dctegutar~ofi,Car'rier Behawor 
and Shipper Response A D~saggregaredAnafys~s,"Journoi f.RegutufotyEconoinicz+,Vol 5 .  No 4, Decemhr, 
1993.~
4417-34 

''Patrtcm Sragg, ct el, Plaintfiffs,vs Colonel Dana Robertson, et ill, Dcfendrtnts.Cfvtl Acttan 298-0636, U S  
D~str~ctCoutt for SouthernWest V~rginia, Charlostun D~lvismn.

*$ 

the Haden decisinrr clouds assessments of this prafiecfbifity, rt mily roduce investment, limiting 

fume praducttw capacity ~d mming Atturc COS& to nse. Within Figure 3.3, the additmat 

uncertainty is reflected by a movement from ATCn to ATC, 

Figure 3.3 

The preceding two sections outline the ways in which ongoing changes arc likely to 

af-fecl the dmand for and supply of study region coal, Chapter 4 quantifies these impacts in 

order to predict the overall economic impact on study region counttes. Still, even in advance of 

'these forecasts, it is possible to evaluate the qualitative effects af the fmsceabie changes in West 

Vkgima coal output quantities. Absent ttre Haden decision, the reduced demand far study region 

coal should result in a continued bttdidc in mine-molt& prices and a measurable declinc in 

output quantities, If the Waden decision ts upheld, production costs at some mines wllf increase. 

Thcsc co& increases will firtbct exacerbate the problcrns of regionaf producers by making jt 

-
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unprofitable to mine coal that 1s only marginally profitable under current conditions. Ultimatefy 

some producers may not survive &is process. Whether firms are publicly owned or hdd 

privately, the long-nm response to sustained negative: ffrm profits is the same -market exit, 

There is already evidence that the uncertain futm facing regional coat producers is 

affecting cconornic outcomes and the fiscal health of regional coal pmducets. AAcr reaching rm 

all-time high of over 180 milliod tons in 1997, West Virginia coal production has declined over 

the past two yews. Industry estimates su 

a reduction of roughly 10 percent. W l e  a twcr yeat output &cline certainly does not constitute 

evidence of a tong-nut trcnd, it is consistent with the expected impacts of changing demand 

condltrans. 

It is &o Iikely that effects of ciianging dmmds have been slowed somewhat by the 

existence of long-term contracts between producers and utilities made popular by uncertain 

suppiies and rising he1 prices during the l97O's. Now, however, most West Virginia coal is sold 

via short-term contracts, so that the mrrrket fw the! study region's output is, in amy wap, 

similar to a spot market, with only a smaller subxict sold through long-term, fixd-price 

contracts.2s The reccnt decline in spot market or short-term coal prices has made long-term 

contracts less atlracttve to customers, so that long-term contract volumes continue to fa11.~~ 

Anecdotal evidence, as wet1 a discussions with hdu&ry representatives, suggests that the last of 

the tong-knt contracts wilt have expired by 2003. This transition to short-tenn market pricing 

has intcrjccted acfditmml uncwtainty into the mnsectian process and amplified the competitive 

pressure facing regional producers. 

"The long-mtr, fixed pnee contracts were popular with consumersdurtng the f WO'ti and early 1 9803s,as nofninnl 
pnces soared, concurreat wth o ~ lshortages 

'' T b s  1s also the suggestton that long-term contracts arc bccomtng!less, popuhr with electricity ge~mlotsas they 
prepan: for electrtc utrlrfy restructuring, 'Ch~llengeso f  EScctrrc Power Industry Restructuring for Fuel Suppliers. 
Energy information Adrntnrstmt~an" 24 

Energy demand and the supply of fwsil fuels are among the most heavily forecasted 

economic outcamtis, These forecssts rue typically of three type^ consumer and industrial 

demand for electricity, geologic asstmments of remaining rcscssra, and price fo~caats of 

extracted fossil h d s .  Tbe forecasting e.fforts of the Deparrmend @'Energy's Enera frtfonn~1tinn 

Adminisbratictn pmvid~ detailed long-term assesments of the latter two, while a nulnber of 

regional forccah;ting centers, as well m the U.S.Geologicd Survey, project the United States' 

ex?xtractablc fossil he1 reserves. Similar intcmatidnal agencies and foreign governments also 

u~dcrtake these types of forecasts. These fomm& are critical to both ind iv ih l  fms, and state 

and federal planners in developing their own inventories and revenue wsessmenb. An additional 

level sf forecuting is availrrirle horn ~ c d m i csomcs, egpecially jonrnals dedicated to energy 

research and fomcasting method. Mowevcr, these models often seek to illustrate a specific issue 

or rnetboda and me therefort not typicdIy of immediate value to a forecaster intelested tn a 

genemltzed prediction model fram which simttlatiom can be constructed. 

Forecwting tcchtriques involvo the use of a purely s&tistjcat methad (the time senes 

approach), a smcturai modd that evaluates causation, or a combinatisn of these techniques, The 

model we have wed hm ib the frrmal type, a structural-time series modcl. We have sefeded this 

foritcasting tool for tt vatiety of reasons. Thc most important of these is the need to simulate 

policy changes and trends in other variables (e.g. electricity demand) on the quantxty of coal 

pduced  in Wwt Virginia. This purpose recommends a structuraf model that also captures 

historical infomation and relationsllips. 

Use of a strueturd time series model for a short-run forecast and sirnul~tionis quite 

common hdcfd, it is the p ~ f dmethod for this type? of industry specific forecast." Nowever, 

this model differs Erom most existing coal moklij because ~t projects regional coal pmduction 

Erom a supply anti dcmmd model. We were unabie $0identify any iiimilar regional. production 

forecast and srmuiation model within the economics literature, This study is unique in that 

explanatton,see Appendix B For a non-technical discu~ision afthls tcchn~que,set? 
Kennedy (1994j. Far s whmcal wrfmcnt,see Cire~pf[19R9]. 
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rcspcct and offers an importltnt tool for economic and fiscal planning in West Virginia. The 

mudel employed in this study incorporates the major supply artd demnd issues identified in 

Chapter 3 in order to evaluate thc totat effect of each on production ofcoal in the State. Tire data 

and variables selected for this estimation are derived primarily from data collected from the 

Energy Infomution Adrnini.rtratiovt and the U.S. Department of the ~emus.3'The hill model is 

outlined in a technical form in Appendix B. This appendix describes the mathematical derivation 

of the modd, the data, and thc assumptions that were emptoyed in its consmction, In generai, 

the moclcl evaluates the qumtity of southern West Virginia coal produced as a function of 

quatity, end use demand, price, imports and exports of coal, the price of capita1 equipment, the 

price of labor, a technology trend and the county Ievel industry structure (the number and share 

of surfacc and underground mines). See Table 4.1. 

Btu content J J J 
Electr~c~tyDemand J J 
Prrcc per Bbr unrt J J J 

Total Imports J J 
Total Exports J J 
Technology Variable J J 
fnterestRate an Cap~tal d J 
Wages Paid to Miners J J 
Underground Sham J (for somecount~es) 
Tot& S~rfeccMrncs J J (for some wunhes) 

As intended, this model proved to be especially effectivc in short run forecasting. In order 

to test this, we conduced an in-sample evaluation. This was accomplished by calibrating or 

estimating the model on data from t980 through 1998, the latest data available at the time 

(March 2000). The 1999 levels of cod production were thcn forecast. Upon the release of the 

"EIA data from Monthly Energy Updnt~,various issues,Census Dsrta From the Regionai Economic 
Jnforn~arion$prem, 1997 

offtcial 1999coal production figures by the O@ce MMiner Heath, $q%iy and Training in April 

2080, the forecast and achtst values were ~ompared.'~The model psformed welf, under- 

predicting ehe 1999 mgiwd kohh by only 1.06. that mdel is ~sefU1in 

forecasting short-run regxonal coal production. Due to the limited data length and thc general 

study motivation, we have not attempted to p d o m  long-run forecast evaluations '' 
The satisfactory performance of this model pnnits the construction of a baseline forecast 

and two simuiations, The bueiine %recast itlustrates the. expected change: in output without 

considering currently pending regulatory changes (primarily the Haden Decision) 'fie two 

simulations invoive evaluating the impacts of a phase& of the surface mining restrictions 

contained within the Hadm Decision atld the simulation of an immediate curtailment of valley 

fill (effectively ending surface mining). fn this context, the baseline forecast should bc viewed as 

the production ceiling, while the restrictive Nsden Decision simulation represents the production 

floor. There were an uniimited choice of potmtial simulation scemtatlos available. These were 

selected to simply provide a reasonable upper md lo we^ bowid on production levels to assist in 

local plaming, The acttlal impact of the Hsden Decision, especially in the technical restrictions 

on valley fiil, are weU outside the scope of this study, The ptcdictions of each of these three 

scenarios are employed in s local impact analysis in each of the counties. The impact on the 

region, and the results crf each forecast and simulation, will be outltned in Chapter $, 

4.2 The Baseline Farecast 

The baseline forecast involved a shift in the real Btu quality price of West Virginia coal 

consisknt with thc previous three year history, and e change in regional exports consistent with 

the previous thee years. A11 other variables remained unchanged, making the basefinc forecast 

the expected output teveb absent regulatory changes or market fluctuations that a ~ cnot part of 

recent history, Changes in the eecunmitr,~ofscope of production from our pduction function 

(Appendix C), were added to this forecast model. This resulted in minimat adjustments to the 

aThe OMWST I t a  is awit&bleon their world WE& web site, These &$a were obtatned 
dtrcctly From the OMfrST, ss mtmted ftam their CADE19arx.e~~dsta filesG nliabte secondary 80uxe ISthe West 
VfrgfnioCmiAssmiutm 

' 3 ~ c r eapprs to have *@bc8 structural break (a cointegritt~onbreak) in the early 1 B Q ' s  production trend 
that presents seriots theoreticst chrlkengm to forecastlag madels that mcorpomte observat~onspnor to that pertod 
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baseline forecast, since the mild chang in the total output did not affect the counties' production 

economies of scope. 

The baseline coal forccast for 2000 predicts a regionat output decline of just ovcr 7.1 

percent, or just under 7.3 million short tons ofcod. The direct dotlar value of this decline, in coat 

only, is roughly $170 million. This baseline estimate i s  very consistent with the 1999 annual 

production deciitle of roughly 7 3  percr:atW4.See Figure 4.2. The implication of fhcsc mults is 

that, even ignoring potential additional restrictions on surface mining, the market forces 

described in Chapter 3 continue to erode regional coal production. 

Figure 4.2 
Total Regional Coal ProductJan (Base1inoForecast) 

4.3 Phase In of The Haden Decision 

An interpretation of the fladen Decision that restricts permitting of new valley fill 

generated our first alternative shutation. Under this sccnnario, mines that are currently operating, 

and have engagcd in valley fill uIlder pennits may continue to produce. Howcver, new mine 

permits that include vatley fill allowances wilt not be issued. In practice, this virtually precludes 

furtbcr surface mining. There is no indication that, given the current economic climate, surface 

mining, on a significant scafc, can continue without valley fill, 

As a resuft, when cumtly permitted seam arc: mined to exhaustion and cease 

operations, surface mining wig1 m from the region. This mi should occur at mughly 

the r ~ t eat which firms mine ma1 to the point where bey recover their production 

cosk This would be approximately the average life of a seam of coal under production. This 

study has not identified existing research establishing the average seam life in southern West 

Virginia. h order to provide a conroervativc egtimate of t&s impact, we selected an average seam 

fife of seven years, ;and assumed &it all mwmtly producing seams wclre newty We 

then phased-in the impact of valley fill restrictions over a seven year period. This simuIation 

should closely mirror the impact of mine closings resulting from tirc currentfy pending litigation 

b d y  observed (e.g. the Drrltex Mine).This scenario also inchdm the impact of the t.conorndes 

ofscope issues on mderpund mining, whereby decreased surface mining imposes a higher wst 

on underground m i w  through its related production technologies @rimarily in 

processing), and hence will impact the: level of production, The simulation results generated from 

the madel project an output decline of roughly I6 million tons, with a value of$3% million, see 

Figure 4.3, 

Figure 4.3 
Totat Regtonal Goal Praductton (Haden Decision Phasemln) 

34 Indeed, our county lcvel baseline forecasts were very considtent with the Bcckloy-BIueJield$@ion OutIo~k-1999 
- 2008 released in May, 2000 by WVU's Bureau af Business ssnd dwnoomtc Research In particular, the hrgh growth 
in Kaleagh, and sluggish growth in McDowetl they pwdict c~inctdcdclosety d t h  th~sstudy's results 
?'The sclwtton of seven yeen; was made fotiowing wemf  unscientificdiscnssians regilrdmg the averagc ltfe oFa 
seam ofcobl. WEfwl the s e w  year priod ovemstimtes the Mespan ofa coal seam, espeeraily smce we assumed 
ail werc originidly pernutted tn 2000. 
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4.4 fhe Restrictive Naden Decision -A More Severe Case 

The applrcation of the Haden Decision's interpretation of the C h m  Water Act is 

currently under appeal md will likely cmtinue in litigation and/or arbih-ation for some rime to 

comc. Thc final resolution of mining md permitting practices is unfomsee8le. However, to 

provide a lower bound to production, an exbemely restticfive interpwtation of the Haden 

Decision was employed in which all surfacc mining is forced to immediately ccasc, RemarkabIy, 

this is not the most potentially restrictive interprctiition of this decision that could have been 

used. Here, we only simulate declines in surfwe mining productiaa. It must be noted, however, 

that mdcrground mines (and a variety of other types of constmction in the region) also deposit 

spoil into valleys. Therefore, this scenario, though providing the lower bound to regional coal 

production in this study, is not as restrictive as it might have been. 

Forecast estimates based on the restrictive Haden scenario suggest that an immediate 

cessation of surface mining would result in production doclincs of 47-5 million tom, with a first-

year value of $1,093 billion. See Figure 4.4, This decline reflects not only lost surface 

production, but also some modest amount of lost undergound production due to an inability to 

capture available economies of scope. 

Figor&4.4 
Totat Regional Coal Prdductlan (Restrictive Waden Oecfsfm) 

The study region ~ ~ ~ ~ 1 t l y  supplies roulg;hly 10 percent of the nation's deam coal, If the 

Wadm DccCsion is upheld, we estimate that as mu& 550 percent of that pductian caul4 be 

lost in a relativefyshtt time p ~ o d , 3 6Mining industry advocates have suggested that this sudden 

reduction in coal supplies could lead to signifimntly higher fucl and electricity prices. Under 

such a scenario, cunently unprofitable undcrgrourtd and (surviving) surface operations could 

become financidy viable for a short period of time, so that study estimates of reduced regional 

output would be, to some degtec, avmtated. We do not, howwet, find &is argument compelling 

and have not treated it with the cumnt analysis. We have: exercised this judgement fur 8 number 

of reasonf?. 

First, the movement h r n  long-term contract to spot markets for coal mans  that utilities 

an:already accustomed to smrchiag for low-priced coal. Indeed, by the time the Ha&n Decision 

is implemente.d, we strongly suspect that most users of West Virginia coal will have developed 

contingencies that &ow them to mow easily to a mtsonabty competitive alternative mklrkct 

source,37This supposition is fisrther strefigthen& by the fact that air quality standards we already 

forcing some utilities to begin the! shift away Eram West Virginie coal. S~ondty,to tke extent 

that lost economies of scope affect undergrourrd mining costs, currently marginal undetground 

opwtians may become fw less feasible, even at mine-mouth prices that are made somewhat 

bigher by lost surfkc production. Findly, given the? inbnsity of competition in fuel and 

electricity markets, as w011 as the vast may of alternative fuel sources, it i s  Hkely that atiy 

vat"iation in cod prices sttribut&le to lost surface production in West Virginia wilt bc very 

transitory in nature, so .(hatthe economic impacts delltliled in Chapter 5 might hc momentarily 

delayed, but in no way forestalied. 
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4.8 Summary 

This chapter presents tho non-technical outline of our formasting and simu1ation model. 

The technical model and estimation tccimiqws are provided in Appendix B. The technical 

expos&on o f  the production function model appears in A p n d n r  C. The baseline fomast and 

simufatioas used to drive the economic impact analysis that follows also appear in this chapter . 
The strong forecast modcl perfomance suggests i t  is an appropriate tnof for developing short run 

predictions, yielding results &at provide a solid basis for regional imp& analyses. 

Thc inclusion of ec~nomiesc f s cop  within the analysis md the role these economies 

play in producing accurate fomcast resufts ie particulwly imporkant. To some, these outcomes 

may seem counter-intuitive. However, the esttmation ~ s u f t s  ciearly demonstrate that my 

supposition that underground mining wifl fiIl the void of cuttailed rmrf8ce mining is incomt.  

Quite to the contrary, the empirical analysis suggests that reduced surface volumes will increase 

the cost of 60211 mined underground within most study region counties. . 

5.1 The Impact Analysis 

The impact of tbe baseline forecast, fhe Haden Decision phase-in, and restrictive Haden 

Decision simulation were performed using the econometric models outlined in Chapter 4, and 

Appendixes I3 and C. The reduction in coat production under each scenario was used generate 

estimates of 4n6wstay income dtsclines and thcse foregone incomes were, in turn, used to prcdrct 

study region economic impacts. Thc local impact analysis pcrfomd using the IMPLAN 

simulation software, produced by MIG, kc.  Th is  commercial software employs Regiorral Impact 

Muitipiiers II {IUMS II), collected by the U.S.Bureeu of Labor Sfaf~$tics.Tbelae multipliers 

qusntify the regional flow of p d s  and servrces associated with each of the industries and all 

households id the region. For exrimple, tho FUfwIS I1 multipliers capture the focal goods and 

swvices such EIS engineering servicw, transport, and firel wed by the coal producers. Similarly, 

the multipliers capture the coal industry employees' consumer goods purchases. Thus, fhc 

displacement of pduction and the incumbent loss of employee income is inctuded within all 

calculations, and its impact on the regional economy is talljed by the MPLAN software. This is 

the most cornonly used and widely accepted method of lanollping local economic impacts. in 

this study, we present ow estimate of the baseline forecast md the hato study area simutatims. 

Appendix A outlines the individwl cawty-level impacts. Civcn that intcr-county variations in 

impacts are sizable, the reztder is encouraged to carefully consider these findings. 

5.2 The BasetineForraicost 

A8 outlined in Chapter 4, the total regional output decline in the basclinc forecast for 

2000 resulted in a regional output decline of just over 7.1 percent, or just under 7.3 million short 

tons of coal, The direct doltsv value of this decline, in coal only, will be roughly $t?O million in 

2000, This baseline estimate is very consistent with the 1999 annual production decline sf 

roughly 7.9 percent. Thc economic impact of this baseliae fomcast for year 2000,representing a 

roughly seven percent rea4rction id output, is illustrated in Tablc 5.2 

The analysis docs not account far the fi l l  range of fiscal impactss that might be expected 

under this scenario, As noted, the loss of commercial activity is likely to spawn changes in both 
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fable 5.3the demand for public services and thc tax revemes coliectcd. The (uncertain) rate of demand 
vaden Deckion Phase-In lwrpsct

and revenue changes wilt affect the fiscal balance of the State and its individual counties. The 

loss of public employees resulting h m  a lower demand for scftoof, public sef* and Output 

administrative scrvices will, in some part, balitncc the loss of tax revenues. The speed at which 
P , " " '  ' 

16 5 155,004 $294,000 

this occurs complicatm a one year analyb;is, but doe8 not forestall the Anal impact. We do 

anticipate a loss of commercial activity reducing public sector empioyment by 341 jobs. The 

&rect loss of Severance Taxes to the State is estimated at roughly $8,367,000 under &is 

scenario. Of this amount, wc estimate that $6.28 million is the direct c o u ~ y  share. 

Table 5.2 
B e dtna Impact 

Under this xeaario, we forecastthe first-yew loss of an additional 922 public sector jobs 
Industry Ernplrsymsnt Wages Output and a decline in State Severance Tax revenues of roughly $19.24 mitiion, of which $84.43 

Agriculture 7 $68,180 % 124,930 million is the direct county shwe. 
Mtning 810 39,902,000 214,544,000 
Constmcaon 51 1,766,000 3,821,000 
Manufacturtng 16 443,700 1,827,000 
TCPU 69 2,686,OOU 9,401,000 
Tmde 369 6,225,000 14,233,000 The third aimul&m generated within this arualysis is based on a scmario where all 
FIkE 52 %i1.400 8,907,000 
Senttces 262 5,951,000 12,0M,OM) surface mining is imdia te ly  eliminated by Judge Haden's intev~etation of tlte Clean Water 
Other 10 78,620 78,630 Act. In this scenario, Ihe loss of surfwe mining is compounW by a decline in underground 
T~tnl , , -1,646 -%58,301,900 -$264,402,560 

No&: cafumnsmi17tm#sum due fo i~dqmdentrptuading. TCPU ie Traasprtntian, mining in selected counties. Here, we estimate the restrictive Waden Dwrsion will result ia a con1 
Gnmmuak@tiedsand Public Utilltks. RRE ir Finsnee, inauranet alrd Reat Estate. 

production decline of 47.5 million tons, with a value of $1.093 billkm. The economic impact of 

5.3 fhe Haden Decision Pbsrt4n this philse-in simulation for par 20.00 is outfined in Tabte 54.  These figures reflect rr dramatic, 

mpid loss in cmptoyment, wages, and output across the region. 
The first alternative simulation estimates the effect of new seam permit stoppage, Based 

on tbe mcthcdofogy outlined in Chapter 4, we estimate this prohibition woutd result in output 

reductions of roughly I4 percent annually. The simulation results this madel generates project an 

output decline of roughly id  miflion tons, with a first-par value of $386 million. The economic 

impact of this phased-in simulation f6r year 2000 is depictcd in Table 5.3. The projections only 

account for first year reductions in coal output. Given no abatement in the production cRccts of 

restricted permits, this scenario predicts coatinurng dcclines in coal outputs and cscalatiag 

economic impacts in each subsequent ycar. 

- , , ,  
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Restrictive Haden Decleion Impact 

Industry Employment W~?gg33 Output 

The third scenario offem the most dramatic m m e r c i a l  impact. Here,we anticipate the 

loss of  an additional 2,6t2 public sector employees. Likewire,the expected StateSevemce Ta 

collections are f m a s t e d  to decline by roughly $54.89 million, of which $41.17 million 

comprise the counties' direct share. 

The preceding anrtlysm yzefdg a number of very important conclus~ons for West Virginia 

policy-makers. Fimt, even if the tiadan dwisllm rs not uphctd, the near-term economic future of 

the State's soatbem coal producing region is unrmm. Changes tn both domestic md ilrtemational 

markets for &el ltwtng to efectm utility restructuring, stricter clesln atr stanhnts, and ~ncreesed 

intmfioad competition wilf almost certainly continue to pl~tce dovlzfward pressures on the 

pnce of West Virginia wd. These pressures are irlraly to result m tower outpui quantities and 

may ultinrately lead some producers lo exit the region If tho basehe forecast presented tn 

GkpW 4 is mnwt, phmm may encounter a 7 percent c t h  in coal-relafed employmat 

within the sntdy region over &te coming yew. Thu reduction wit], in W, lead to a 558 millran 

reduction in regional incomes and a S2M miltton reduction in overall mgionrtl econamrc acltvityA 

Outcomes in subseqmt yam are simrl&t 

If the Raden dtlcision is upheid, regional p d u c m n  wtll &: W h e r  reduced The actual 

magnitudewd intertempm1 cotme dh e  reductions is very difficult to predict* The foregoing 

analysis considers two ~cenanos that are both wtthtn the r e a h  Irf rrsmn. In the fiat of these 

scenarios, surface rniniag is pduually rMiuctK1, as c~nventlygemmittid mines me r e h d  and no 

new surfece p m t t s  arc p t e d .  Even &r t h i ~restricted scmria,  tbe economc effrcts on the 

cowtie9 &at cbmprir~etfrc!study rtlgion are tikely to be devastating Total regiwal employment 

is p&iMdd to &line by 4.3 percet, while overaft regiomal ecsnomtc actwtty is  predicted tu 

deciine by $620 million within the 6mt year. Thc economic impacts ohsewed under the extreme 

scenbrio, in which the Haden decision lea& to the rmmediatc curtailment of swf&ce mming, are 

even mare extreme, A sudden ceswtm in surface mining is predicted to cad the sedy regton 

more chm 10,500jobs, $281 million in incomes, and $1.8 bitittion 1n total economic activity. 

Clearly, even the cconomlc dismptms pdtcted under the beadins scenario are likely to 

d c m d  poircy responses on rhe part of both the State aMf iocaf governments. ln the: very near 

term, arxlucd production, combined with faIIing pnces, wrll cfimmwh State Severance Tax 

coltecttons. Indeed, cursent esthetes suggest that severance tax cotlections me already falling at 

--* 
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a ratc Chat may approach 13 pcrccnt for &e cunent fiscal year.38 Likewise, the predicted 

reduction in coal prOduction will likely iertd to a reduction in a namber of other State fundkg 

saurcee; including, but not lmiaed to, corpomtc net income tax wtl&ons, businws fimchirpe 

collections, personal income tax collections, and revenues fiom the colEecrion of State sales 

taxes, To the extent that additionaf restrictions om surface mining methods further reduce 

regional coal production, the nca+-tem strains on State revenue murccs wifl be even more 

pronounced. Marcover, if the short-nm trends ptrxficted under the three scenarios considered 

here continue over even a few years, property values within the study region are likely ta be 

negatively affetted, 80 that local govemmmts' ability to generate fimds through property hxes 

will also be constrained. 

Just as Qtatc policy-makers are likely to face declines in ml-related revmues, the short- 

run demand for State services is likely to increase. Almost certainly, a sustained decline in coal 

production will lead to the aut-migration of slrtdy region residents, but this cxdus is likely to 

occur with a tag as regional mideats anempt to weather declining economic eorrditions before 

exiting the region Thus, Swte and local governments may expect increased claims for 

uncmgloyment benefits, Medicaid bmefits, and other farms of public assis&nce. The mgnitudc 

of the short-mn increase in the demand far governmentat sewices will directly reflect the de 

to which coat-related economic activity is reduced. Even if reduced coal production does 

ultimately reducc the demand fbt government-provided services by reducing k0(:8k popuiations, 

rcacting to these reduced demmds may present a number of challenges to policy-maken, Absent 

the current population base, it may be necessary to Further consolidate the provision of 

csducationaf, social, faw enforcement, and medical services. Such consolidati<ms are rarely 

accomplishedwith ease. 

The rcader is urged to recall the short-run nature of the current analysis. The very near-

term vantage adopted here largely obscures two points that arc ruutrne issues within mere 

cornprehemivc discussions of the link between coal production lrnd the economic viability of the 

study reglon. First, many may argue that the rather dtre rconomic predictions proffered here fail 

to consider thc paterlhaf rqdacement of coal-related economic activ~ty wlth alternative 

"Because the State's scwrenec tax IS levtied tnst grass wcetpta,thc effect of reduced production on collected 
revenues ~s compounded by thc impact of fallmg regional con1 prrces l'he 13 percent figure is based on iitfonnatron 
obta~ncdthrough the West V~rgrnrntDepartment of Tax end Revenue 

commerce. Tfiia is ,  in fact, me. Countless State md regional employees and poky-makers 

quietty and tirelessly endeavor to bring new non-coaf economic activity to the study region and, 

rrrr? yieiaing some succmes. The growth of 

tourism in Faye& and Raleigh Counties d~cribed in Chapter 2, is a poignartt ex~ttlple.Still, the 

task of bringing a vibmt, breed-based economy to a region that faces 90 many challenges cannot 

be accomplished with great specd. Thus, whih cumnt development efforts may eventualty yield 

tangible and laudable emits, it is ow judgerneitt that these efforts will provide little shelter for 

the region's c u m %  miden& 

The second argument that is routinely encountered during diseusions of the coal mdustrj 

suggests that the more hitringat re lzltion of surface mining activities will only hasten what is 

tikely to be the same long-mn outcome. It is argued that the increased campatition in b l  

markets dwunrmted here, when combined with thc.steady reduction in ttconomimlly minable 

reserves, pints to a "West Virginia without coal" under any circumstance. We haye neither the 

daire, nor h e  ability, to refute such claims. There we, however, two assaciated pornts that 

deserve qua1 treatment, 

Fimt, dram~dcswings in the prosperity of coal producers end cod producing 

comunities are mow the exception than the mle, One need only contrast the afmost manic coal 

production of ihe 1970's witb the inh(t ies  slump during the 1980's to understand this paint. 

Thus, to pin predictions of sigsificmt long-rim reductions in coal production on currently 

ob~ervable economic circumstances i s ,  at best, perilous. Easily conceivable events, such as 

prolonged disruptions in international petrolcum or coal production or the development of more 

efficient coal gamific&tition proteges, could, once again, renew the importance of West 

Virginia's coal reserves withindomestic and internations1 hci markets. 

Perhaps more important1y, even if all roads do lead to permanent and diminished rdc of 

coal produetion within the West Virginia economy, some roads Bre likely to be much bumpcr 

than others. G i v ~  that mr principal concern is the short-run economic consequences of various 

policies on the coal producing counties in the study region, wc must concludc that a more 

gradual transition away From a coaf-cenbred economy would be f u  less disruptive than a rapidly 

accelerated cessation in production. 

P 
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In conclusion, the evidence developed witltin the c u m t  study implies that the coal 

prodwing region of West Virginia is likely to face significant challenges aver the corning few 

years - chatlengcs that will severely tax the energy snd tenacity of the region's inhebitants, at9 

well as the wisdom and resourcefilness of its Icaden. However, there is nothing within these 

results that indicates helplessness. To the contrary, the variations tn the predicted autcoaacs 

across populatrons, commmiai sectors, and policy alternatives sugpsts that there are goad 

chotces to be made and bad choices to be avoided. This realizarion, in turn,obtigates each of us 

to continue to investigate, discuss, and search far the most productive policy course. 

h 1999, Charles Kaden, FBderaf District Judge for souhem West Virl?;iniae W a 
decidon that would fitdve sulp&mtidl linritdthe placement of vdley fills in c o r n d m  with 
~rnrfacecadmhimly within the State.Y At that rime, d a c e  ~p&&ionsaccounted for mughfy 30 

Virginia's total cbal productim. Consquent€y,ecanbmic concernsprompted 
nwerous pIiicy disuwions in a vmiety of vmues, including the Swe%l l e $ i & I ~ .  

-
Buttan is D k t a r  of&e C u ~ k r  Eersnanil: Rcmwch at Marsha University fn Huntington, 
Vkgitisa His c&dm W is AIEm,cbatC. 

-
, . * '  ' . 
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The June 2000 CBER report sparked immediak concerns mgrElsding potential f i d  
outcomes relgtd to reducedcoal productian, Comeqtl~ntfy~ the West Virginia Legislature 

that m a &  %atetax menurn would decline by as much as $168 million &er a scenario in 
wbieh Judge Haden" decision wm phasised in over a seven prar period. County tax collections 
would have fallern by $83 million mmlly under the m e  scenario.2 

Whlb Judge Haden's origind decision was overturnedby the US Fourth Circuit, his 
subsequmt rulings in other liti threatened brestrict the of vltlley 5lle in 
connection with surfacecoal mining. Conseque*rltIy,policy-makmart:likely to revisit questions 
s m w d i n g  the economic artd fiscal effects of potential r&uctions in Wwi Viqinia cod 
production. Within this context, the p s e  ofow current statement is thrclefbld. First+we wish 
to review our eevlier mdysa, hi@i@ing salient points regardingboth rnelhohlogyand 
outcomes. Second, we hope:to s m m a i z e  b& the nawe and magnitude of txanarnic and 

that m y  & s w i s hthe current setting from theperiod in which the earlier 
analyses were conducted. Firuilly, to the extmt pmible we will attempt to wws the d e p  to 
which the e u k  results m a i n  valid. 

The second analytical step involved empiricallyrelating surface mining to m d e r ~ m d  
operatiam. In doing so we (?~Wi&edthat surfwe and undef"l$omdmining exhibit what 
economistsrefer to as iscommim of scope. That is to say, underground operati~gcosts are made 

..-..--
a Importantly, cod rdhbd State and County revenuesa h  felf u d m  the b;bseline scenario. This refleets modenrtt 
f 13%) declines inState-wideccaaf productionmen in the absence of Iadge Haden's decision. 

B ~ t ~ ~ e dState-wide economic and fiscal imp=& of s phmed-in elimination of surface 
mining in W e t  V i r w a  at yew five aces-arized in Table 1. County-specificimpactsare 
provided in the original study documents. Forecast reductions in coal pmduction under the 

-" 
cts wm'e g c ~ ~ & dfhn,ugh theuse of I M P W ,  r sobare product produced by MIG, Em., 

Sti1fwteX.Minnemta 
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baseline conditions suggest &at increased domestic and international comptjtisn, in conjunction 
with increasingly strict air quality standards will continue .to erode We& Vlr$nia's shm in mmy 
he4 markets. However, increw& restrictions on surface mining methods could Mng about 
considerable economic and fiscal hamiship for the St&, The $2.5 billion prqjtxted decline in 
output represents a roughly four percent reductlan in State-wide mnornic activity. 

While the potentid State-wide economic impacts are dgnifimt,the possible disruptions 
in coal-dependent counties am Em more seve~e.For example, the 1,061 projected reduction in 
jobs associated with &c& mining activity in Booat County, represents 12-5percent of that 
county's civilian labor force. County-specificfiscal impacts may also be extreme. Many poorer 
coat producing counties rely heavily on Severance Tax revenues as a source of operating fundss 
As Table 1 indicates, reductions in property tax revenues would also make it more difficult for 
& West Virginia counties to fund pubIic school opet.ati~ns.~ To the extent that eounty 
governments might find it difficult to provide even tlre most basic putriic services, they would 
almost certainly expect State assislaace n;gdess of wh&er or not the 
are available, 

&le cornon hypothesis in the fthce of potential reductions in Burf~cecoalpro$uction is 
that mining firm wiil replace lost tonnage with additional cod mined undw$n,\rtld We f i ~ dtthis 
outcome extraordinarilywlikely. First, if additional quantitiesof md~rgroundcoal could be 
mined profitably given curmot market conditions, mining cc~rnpanieswould be dsing so. Thus, 
if mining companies are to replace iost surface qmlities with underf~n,undcod, one of two 
Chings must occur. Eitbe-rthe sost of mirring und d coal must pdown m surf- mining 
disappears or the mine-mouthprice ofm&tgrr,md cod must increase ah3 surface cod production 
is eliminated. 

That underground production costs woutd decliae a9 ~wfkceoperations are eliminertd is 
virtually impossible, As the June 2000 CBER report d d b m  (p. 211, the evidmce is that 
ecmomius ofscope exist between wad~gmurmdand sueface opemtions. Thus, d i m i n ~ n g  
surface oper~tions would cawe undw,13roundproductian costs togo-up not down. 

The second ~ m a r i o  in which underpound production incmm 
declines is one in wftich the mim-mouth price of u n d e r p d  coal is greater than what is 
currently observed. Again, this is highly unlikely, The lung-run trend in real coal prices is 
unmist&ably dowward. Moteover West Virginia's m u a i  surfme produetion of roughly 36 
million tom is leas than fourpercent of the total US production, sa b t  it is un3ikely that the 

'As Tabk 1 indicates, thc Strate's SeveranceTax ii3 a Statetax. However, 75 percent af SeveveranceTax r e v e m  we 
evmturtlly=&axed to the county rln h c h  they \were gencrrat&, 

withctrawal of that t%dfram the supply-side of US-smed markets wiil lead to my abatement in 
the lonpntn price trend. 

The two B E R  studies summarized in Section 2 were based on economic and cad 
industry data &mu& 1999. One of the primary tasks we presently face i s  the idenriftcation of 
any s h r u c ~chmges that may call iirmio doubt the c m t  validity of results bas 
c w t  data. 

Nationally, therehave been a number of impartant occme32cw between 1999 and the 
mession. Petroleum and 
experiences in California 

Taking each of thw tpocmces in tum,the national economic stowdown hats had a 
relativelyb d g n  i m p  wing the q i d  expPmsian of the 19W3s,Werst 
Virginia saw only very However, as the NLtiwaf economy has muled, 
emplopeat, incomes, a have continued to pgw at very moderate 
rates. This pattern has been rtsflected in s b i l d y  tepid, but positive growthrates for State tax 
venues which art:expected to inctem again &using the c m t  fiscal yew by three to four 

percent. The rapid incraw in petroleum and natural gas prices during 2001 I?ad a predictable 
affct on the minemouth priceof coal sold in $potmarkets. Fot a brief period, spot market coal 
prices were n e d y  double tfrc $23 per ton vfue that had been relative@ conutant ovm tbe past 
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predicted. Nonethelr;;ss, in West Virgkiii, both of the two new gmmtitlgprojectscurrentlyin 
the p l k n g  stages are gas fired. 

Coat production and employment vafuw are provided in Tabie 2. me period ben*rm 
1999rtnd the present gen y cond8tent with already observ in which ov 
production is relatively stable in the m g e  of 175 miltian tons a yew, surf~cemining's share of 
total output is increasing, and mining indwtsy employment is on tfre decline. Ariditionally, in all 
but one yew the absolute magnitude of mdmpfound cod mind in West Virginia hzw declined. 

T31c 2 
Coal Prodactioa and Empleymat 

Mining Stwf&ctsShure of Total Produetion 
Ymr Employment Total Production (Tnaq} 

Generally, in the southem West Virginia colzllties where most of the State's coal is 
mined, mnomic conditionswere sbysmd in 1999and they we mare so t d i ~ y . ' ~Table 3 
compms incomes in inhe nine southemma1field counties to State and national averages, This is 
only one measm sf the extaeme economic &stress evident wiMfi these counties. As ecoflornie 
theory would suggest the paucity of 
ouhniption of mimy of the region 
that, overall, the region's population 
ye=, theeconomicconditionswithi 
that destroyed many surd communities in both June of 2001 and April of 2002, 

In summary, coal production within We& Vi@a between 1999and the present has 
been bolstered to some small extent by the spike in l m  &d namafp;a~pries md by a 
slowing in the trend toward etectzic utility restmcturing~These!two factors confribukd to the 
observed largely constant levels af pmduction ((a;8 apposed the very modest prtdicted decIine). 
Coal producers continue to improveproductivity mc! the surface shm of total cod production 
continues to increase. The West Virginia economy, while not sharing in the boom of the 1980's, 

has remained largely insolat4 k m  the recent economic downturn, instead exhibiting a b d y  
perceptible, but positive tevd of pwtlz.  Urnwhile, economic conditionswithi tbe State's 
coal producing repsion continueto dddomte rnaasurably. Alt told, conditions in 2002 differ 
little b r n  those observe in 1999, Thus,the c m n t  ~feretlccto the earlier CBER analyses 
s m c 3  artirefyprudent. 
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Mark L. Burton Michael 3. Hicks 

The West Virginia economy is still dependmt on cad as a mjasource ofcornwid 
activity. The:lass of surfwe:cod productiorl wauld create State-wide 
time when &ere is very little surplus availableto 
individual cod-producing counties wuid be csxtrt?me. There is BO & m e  that undwpund 
production will hmme to oft%&the Ioss of surface pmductim lKtdthere are v i ~ % ~ d l yno 

~alternative commetciarl ewoxhulitim, Many of the region's counties are p l whew few 
people fived befbre mining and where only a relatively few people wit1 live if mining ewes. 
This is not conjecture. Otle net4 only look at the b ~ s h t d n gcarrefation bWmmining 
employment aa$population that is evident ova-the pa& century. 
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Lnlroduction 

This document provides guidance bStates and Tribes authorized to establish water quality standards 

under the Qean Water Act (CWA) to protect aquatic life from toxic effects of selenium. Under the 

CWA, States and Tribes are to establish water quality standards to protect designated uses, While this 

document constitutes the U.S. EnvSronmenbt Pr-ohtion Agmcy'g {US. EPA) scientif'ic 

recommendations regarding ambient concantrations of salenSum, this documat does not substitute for 

the CWA or U.S. EPA%regulations; nor is it a regulation ilseff. Thus, it cannot impose lgally binding 

requiremats on the W.S. EPA, States, Tribes or the regdated community, and might not appiy to a 

particular situation based upon the circwnstmccs, Interested parties are free to rdse questions and 

objections about the substance of this guidance and the appropriateness of the application of this 

guidance to a particular situation. State and Trihal decision-makers retain the discretion to adopt 

approaches on a caw-by-case basis &at differ firom this guidance when appropriate. ?he U S .  EPA may 

change this guidance in the future. 

For selenium this document establishes water quality criteria for protection of aquatic life. Under 

Section 304(a) of the CWA, U.S. EPA is to periodically revise wate  quality criteria to accurately reflect 

the latest scienGc knowledge. Toward this en4  a W.S. EPA-sponsored Peer Consultation Workshop on 

Selenium Aquatic Toxicity and Bioaecumulation on May 27-28, 1998 h u  

selenium research to discuss issues related to the chronic criterion for selenium, As a mul t  of finding 

from the workshop and the fact that a substantial body of tibrature on the chronic toxicity of selenium 

has accumulated since the 1987 document was published, U.S. EPA h a  decided to update fhe acute and 

chronic criteria for selenium. 

1Ie criterl pregented herein supemde all previous national aquatic life water quality criteria for 

selenium (U.S. EPA 1996,1980a, 1987% 195) .  

Chemical and Physical Properties 

Wafer quality criteria are being derived for total selenium measured as selenite-Se plus seienate-Se, but a 

variety of forms of selenium can occur in water and tissue. Three oxidation states {selenide -11, selenite: 

= IV, and se1en;tte = VI) can exist simultaheously in aerobic surface water at pH - 6.5 to 9.0, In natural 

surface waters, inorganic seknik and selenate dominate and exist primarily in the dissolved state. A 

fotlrth oxidation state (elemental = 0)exists in sediment, but is insoiuble in water. In laboratory studics, 

Tohnaga et ai. (1997) observed the reduction of Se(V1) in the water cofumn to SHO)in the sedimm&. 

1 March 2062 DP@ 
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Tlrampsm-Eggie and Fra&enherger (1999) observed the volatilization of selenium from p n d  water. 

Chemical m n v e ~ i o n  from one oxidation state to another often proceeh at such a slow rate in aaahic 

surface wata  that thermodynamic considerations do not determine the relative concentrationn of the 

oxidation statm. Thus,althaugh selmim(VX) is thetmodynamically favored in oxygmted alkaline 

w n b ,  substantial cmcm&tiorrs trf both selmim(E) and ~etenim(IV) amnot uncommon (U .S. EBA 

198%). 

In living organisms, selenidcs can also exist as organic mokculss. Inorganic forms of selenium are 

converted by piants to I~selenomethionine, several free amino acids and volatile organoscknium 

compounds. Organisms can also oxidize elemental selenium to sefenium(l[V) 0J.S. EPA 1987a), reduce 

selenium(VI) to selmium(1V) (E'ujita et at, 19M, Losi and Frankenberger 1997; LfSEPA I987a), produce 

gaseous dimtsthyl selenide and dimethyl diselenide (U.S.EPA 1989a), volatilize selenium (Azaizeh et al. 

2997;Zhmg md Moore 1991j), methylate selenium (microbial methylation) to volatile (CH,XSe (Flury et 

al. 1399,and reduce ~etilenkm(TV) and selenium(V1) to selenium (If) a d  incorporate It into amino aci& 

and proteins, such as setmomethionine (&to and Tanji 1 9 5 ;  Wu et al. 19%; Oyamada et ai, 1991; 17.3. 

EPA 1987a). A substxntiat portion of s~Icnimin surft~ccwaters may exist in organoseienium forms or 

complmm. 

Saurces of  Sete~riumto Aquatic Systems 

Selenium occan in many sail types and enters ground and surface waters through natual weathering 

process such as erosion, lw~ching and runoff. 3% national average concentration of sclmium in 

uncontaminated surface waten ranges from 0.1 to 0.4 j.qg S e n  (Maier and Knight f 9%). Elevated lwels 

of selenium occur in srtrface w a r n  when subtantial quantiti-es of selenium enter surface waters from 

genic SOU^. It is abmdant In the drier soils of North Amemca from the Great 

Plains to the P d 3 c  Ocean, Some ground waters in California, Colorado, Kansas, Oklalmma, South 

Dak-ota and Wyming contain cXevatcd concartraEkm af selmium due toweathering of and leaching 

from rocks and soils. Ecofngical impacts have b m  observed w h m  selenium is concentrated tluouljh 

irrigation practices in areas with selenifaous soib. Sdenhm also warn irm sulfide deposit3 of copper, 

letid, mercury, silver and zinc and can be released during the mining and smelting of these ores. In 

addition, selenium o c c m  ;Ihigh concentrations, in GOBI and fuel oil and is emit& in flue gas and in fly 

aeh W i g  combustion. Some wleniun then enters surEace w a w  in drainage from fly-aah ponds and in 

mnofffrom fly-a& deposits on land. Notabit?examples of'sy&ems that have been affected by selenium 

originatkg from coal ash include Belews Lake, North Carolina where 16 ofthe 20 specie8 originally 
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where selenium toxicity was assaciated with fish larval mortality (Gillespie and Baumann f 986). 

Narrow Margin Between Sumcirncy and Toxicity 

CXd the priority md non-priority polhitants, seiwium has the n m w e s t  r a g e  of d ra t  iff betlefpciai for 

biota and what is detrimental. Selenium is an mstmtial e l rm~nt  require$ as a minerat wfactor in the 

manufacture of glutathione peroxidase, an anti-oxidant enzyme &at neutt.aiizea the &magkg (oxidizing) 

h y d r o p  peroxide. Aquatic and terntrial organisms require 0.5 p@g dry weight fdw) of selenium in 

their diet to su..tain metabolic processes, whereas concmtmtions ofsdenium that are only an orda of 

magnitude greater than the required Iwst h a w  been shown to hie toxic to fish, Seienium deficiency 11% 

been fbund ta agect humans (1I.S. EPA 19$7a), sheep m d  cattle (US.EPA 1987a), deer (Olivez et al. 

19%) fish (Thorarinsmn et al. 199%Wang and Lovell 1999; Wilson d al. 1997;1J.S.EPA 1987a), 

aquatic invertebrates (Audas et-af. 1995; Caffrey 1989;Coomy et at, 1992; Cowgiti 1987; Cx)wgi.lll and 

blilazzo 19851, Elm& 1990; Eiendt and Baia 1990;Bdllison et al. 19fB; Hyne et al. Keating and 

CaEey 1989;Larsen and Bjerregaard 1995; Lim and Akiyama 1995; Lindstmm 1991; U.S.EPA 1987a; 

Winner 198%Winner and Whitford 1987), and algae (DouceUe et a t  1987; Keller et al. 1987;&Price 

1987; Price et al, 1987; Ttrompson and Hosja 1996;t J 3 .  EPA t987a; Wehr and Brown 1985). 

Selenium has been shown to mitigate the toxic, effects of arsenic, cadmium, copper, inorganic and 

organic mercury'Y silver, ofloxacin methyl prathion and the herbicide paraquat to biota in both aquatic 

and terrmtriai mvirmments (Bjarregaatd 1988a, b; Cuvin and Fum 1988; Ding d al. 1988; Krizkova 

et af. 19'9%R;ialmizhi aad Usharani 1994; Micaltefand T y b  1987;Pate4 d al. 1988; Pauisson and 

Lundbergh 3991: Pelfdier 1986b, 1988; Philiip et al. 1987; hmakri~hnaet af. 1988; Roukau et al, 

199%Salk et al, 1988; Siege1et al. 1991; Szifagyi et aal. 1993; U.S.EPA 198%). Selenium pretreatment 

resulted inreduced e8lectq in 128-hr old. but n d  6-hr old, embryos of Oryzzas latipex &am cadmium md 

mercury, whctreag prior exposure to sclmium did not affect the sensitivity of white suckers to cadmium 

( U S .  BPA 19X7a). In contrast, Birge et at. and H u c h b  and Grifith reported that selenium and 

mercury acted synergistically in producing toxic &&s to fish embxyos (U.S. EPA 1987s). Selenium 18 

reported to reduce the uptake o f m ~ c u r y  by some aquatic s p e c k  (Soutltwarth et al. 1994;U.S. EPA 

1987a), to have no effect on uptake of mercury by a mussel, and to increase ehe uptake of mercury by 

mammals and some fdt ( U S  EPA 198%). Selenium augmented accumulation of cadmium in some 

tissues ofthe shore crab. Caronus maenas (U.S. EPA lN7a). The available d&a do not show wbdher 

sources of selenium au a trace nutr id,  or reducing the toxic eflects of various pollutants. 

Sdenium Document Information 

hi1 cancentrafjens 

Se(V1) is expected tobe the prehmintsnt oxidation atate at chemical qvilihrium in oxygenated alkaline 

watm, the rate ofcanvtmian of SgW)to Se(VI) s e m e  to be slow in most natural waters. Ttterefore, it 

w s  assumed that when SefW) was inkoh& into stock or test sdttt ims,  it would persist ad the 

predominate elate throughout the tat ,  even If no analyses specific for the SeIlV) oxidation state were 

performed, Simifarly, It war, assumed that whm Se(V1) was introdued into stock or t a t  aofutions, it 

would pamist as the prdamlnmuttat& throughout the tat, even if no analyse9 specific for Se(Tv'l)were 

perform&. 

Ati uflderstanding of the "Guidefinm for Deriving FTumwical Nafianal Water Quality Criteria for the 

I%otection of Aquatic Organisms and Their Uses" (Stepbn et al. 19$5), hereinder cefmed to as the 

Guidelines, and the t-osponse to public c ~ l ~ t l m t ~  (U.S. EPA 198%) is helpful for u n d m h t d h g  the 

derivation of the acute criteria for selenium. Briefly* the Gttiidelines procedure imhes &d- following 

stq;ps: ( 2 )  Acuk toxicity test data is gatherd &om all suitably conducted studies. Data art: tr, be 

available for species in a minimum of eight families reprwenting a diverse assemblage of hxa. (2) The 

Final Acute Value (FAV) iEl derived by exxtrapolation or interpolation to a hypotlretical genus more 

sensitivcif tkan 95 pepcent of a e assemblage of taxa. The FA\', which repmen& an LC& or EC,, is 

divided by two in order to obtain an acute criterion protective of nearly all individuals in such a genus. 

(3) &onk toxicity test data (longer-tam survival, grow&, or feprducticm) are needed for 8%least three 

&a. Most offen the clrronic c r h i o n  is set by determining an appropriate acute-chronic ratio (the ratio 

of acutely toxic concentrations to the chronically toxic concentrations) and applying that ratio to the FAV 

&m the previous step, (4) When nemsary, the acute andlor chronic criterion may be towered to protect 

critically important spesiw. 

The chronic criteria proadwe explicitly set forth in the Chideltipes (Step 3 above) is not welf suited to 

binaecumuhtive cont;uninantrP far which diet ia thr:primary route- of 

Cxruaseqrrently,that procedure was not used for deriving the chronic etiterion for selenium elthw in the 

origkrmf 1987 criteria docment or in &is update, Rather, to tlccord wi& other provisions of the 

Guidelines, it was nNasary to apply what the Guidelines refer to as "appropriate modifications"' of the 
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procedwes in order to obtain a criterion "consistent with sound scientific evidence", as will be described 

in a latex section. 

Results of such intermediate calculations ail recalculated LC,s and Specieis Mean Acute Values me given 

to bu r  significant figures to prevent roundoff error in subsequent calculations, not to reflect Ute precision 

of the vstue. The latest compr&ensive literature search for information for this document was conducted 

in August 2001; some more recent information was included, 

The body of &idocument contains only zhe idormation on acuk~ and chronic toxicity of selenium that is 

rebvant to the derivation of the acute and cl~onic criteria. Supporting infamation on the toxicity and 

bioaccurnulation of selenium, and tlie data that were reviewed and not used in deriving the criteria are 

provided in the appendix and inciude: taxicity to quatic plants (Appendix A); biocmcentration and 

bioaccumulatlon (Appendix B); envirc)mental facbrs affecting selenium toxicity and bioaccumnlatim 

(Appendix C): site-specific con.r3id~;rtitmns (Appendix D); other data (Appendix E); unused data 

(Appendix F); regression analysis (Appendix G); chronic data summaries (Appendix H); and tissue 

monitoring data (AppendixI). 

Acute Toxidty of Sdenite 

Data that may be: used, according to the Guidelines, in the derivation of Final Acute Values for selenite 

are prwented in Tables la and Ib, ' h e  following text presents a brief overview of the acceptable data 

obtained for selenite, fof'ollowed by a discussion of the more sensitive and commerciaily and recreaticmally 

important species. A raftking of the relative sensitivity of selenite to selenate for each genera is listed in 

Tables 2a and 2b. 

Acute Toxlcfty of Sew)to Freshwater Animals 

Acceptable data on the acute effects of selenite in freshwater are available for 14 epocies of invertebrates 

and 20 specia offish (Table: la). Thme 34 species satisfy the eight family provision specified in the 

Guidelines. Invertebrates are both the most sensitive and the most tolerant freshwater species to selenite 

with Speeics Mean Acute Values ( S M V )  ranging from 440 pgk for the crustacean, CenucIaphma 

dubla, ta 203,060 pgL for the leech, Mephelopsts ohcura. The sell-ernitc SMAVs for &ha range &om 

1,783 p& for the striped bass, Adorme saxat~la,to 35,000 &L for the common carp, Cyprtnus curpio. 

The following text presents a species-by-species dkcussion of the eight most sensitive genera, plus all 

conmwcially and recreationatly important species. 

Hvdelia kmpl@x& 

The most sensitive hshwata  genus is the amphipod, Hyafelia,with a Genus Mean Acute Value 

(ChlAV) of46l.4 pg Sell,. The GbWV i(; defied from five 96-hr acuk flow-thmulgh measured tests 

where the LC,,values ranged %om 340 to 670 pg SdL (GLEC 1998; Halter et al. 1980). A sixth twt 

conducted wder non flow-through conditions is also listed in 'Table la (Braher and Ogle 1993). but the 

Cmideiincs recommend using flow-throush memured data irr prefkrence to static or rmewal data. 

Cesiodn~hia(cladocer&& 

Ihe  second most smsitive freshwater genus iq Cerxodaphnm,with a GMAV of 415.3  pg SSWI,that is 

derived from the geometric mean of the C. a@t& (c603.6 pg SwZ) and C.dzdbra (440 pg SSdL) SMAVs. 

lFour static unmcassurred 48-hr studies are available for C. @nrs where the LC,, values ranged from .<4tSO 

to 720 14)se/L (Owsley 198.9;Owsley and h3cCauley 19%). Tile one available C. ddubr acute study was 

conducted by FI,EC ( 3  999)t a t  expased ~24-hrold neonates to sodium selenite for 48 hours under flow-

though measured conditions, The remitant 484s LC, value was 440 jig SdL, which is the most 

smitive SMAV for selenite in the database. 
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Qaultnta (cfadctcwaal 

'fhe elawn available acute values are used to caiculate the Daphnia magm SMAV of 905.3 S d  

(acute LC, values ranged fi-om 215 to 3,020 lyg SdL), but only one flow-though m~asured acute LC, 

test value of 1,987 pg SdL  ia used for the for I).pulex SMAV (a second static measud te8t conducted 

by Reading (19'79) is listed. but not us& to calcuhte the SMAV) . The resuitant G M V  of l,M 1 

SeL for Duphniu is the third most sensitive for selenite. 

f&& 


The fourth most sensitive freshwater genus is Hydra, with a G M V  of 1,700pg Seif,. Tke GMAV is 

derived f m  the one available sbtic-measwd test conducted by Brooke et al. (1985). 

Jfurone (stiped bass) 

Two ?Xi-hrstatic unmasured tm& are avaifabk for the striped bass,Morone saxatilts, and the LC,, 

values were 1,325 and 2400 pg Sen (Palawski et al, 1985). The geometric mean of the two values yield 

the Gh'lAV of 1,783 pg SeL. 

A total of 16 fathad minnow acute studies we presented in Table fa, but only the eight flow-thou 

measured tC:,values are used to derive fie GMAV of2,2Q9 pg !,a.ThPl eight flow-through LC,, 

vaiuw ranged from 620 ta 5,200 lyl S& (Cardwell et al. 1976ab; GLEC 1B8; Kimbalf manuscript). 

G@fi,ntam-

The seventh most sensitive freshwater genus is Gammerntf,with a GMAV of 3,489 pg SeiL that i 

derived lium the geometric mean of five Asw-through mwwed studim (GtEC 19% 1999) vvhcrr: the 

LC,,valuesl ranged &om 1,800 to 10,950pg Sei7,. Two static measured acute studies were conduced by 

Brooke et al. (1985) and Brooke (1987),but as recommended by the Guidelines, were n ~ tmsd to 

calculate the SMAV for this species. 

Jordmella (flagfig& 

The eighth most sensitive freshwater germs is Jardm~?lla,with a GMAV of6300 p.g hfSe/L. The GMAV 

is derived .from the one available %-hr flow-through measured test wtlducted Isy Cardwell et 21. 

(1976a,b) that eqmed JordanelJa$~rtdoeto seleniwm dioxide. 

lilrrr 


'1bCMAV of 10,580 p.g, SdL fartlre aommercialjy i m p h n t  salmonid Oncorlychm is derived f m  

the geometric mean of the coho salmon (0,kisactch; 7,240 pg SeJI,), chinook salmon (0.~shmv,vs~~ckcr; 

15,596 pg Sea )  and rainbow trout (0.m j I  8 pg SSB/L) SMAVs. T h e  static unmeasured 96-hr 

~fWtia&are used to ealczrlaae the coho rratmon where the LC,, values ranged from 3,578 to 13,650 

pg SdL (Hanilton and Buhl19Wb; Buhl and Hamilton 191). A fourth coho salmon LC,, value is 

available fm an acute test iniljnted with the tdmmt slevjn Iif~stage [Buhl and EIamIlton 1991), but 

based on Oclidofino relzornrnend;ftions this value b not used when data are available from a more sensitive 

life stage. 

Six acute chinook salmcln static unmettsurd S h r  acute studiie caaducted with the!more sensitive post-

a l d n  life stage of -the fish are wed to detemirrc the 15,596 pg Sea, ShWV for the species and the LC, 

value ranged from 11,150 to 23,400 pg SStil, QHamikmand Buhl 199nb), The:two acute sbdies 

conducted with the tolerant eyed egg and alevin 1x6stages by the same authors are not used in the 

ShUV determination as recammended by the Guidelines. I-Iamiltm and Ruhl(1980b) notext that 

chinook salmon fiy wem consistently more stmsitive:than either the embryos or alevin to selenite. 

A total of sewn rainbow but  acute stultim are prmented m Table 1 a, but only the two flow-through 

measured Ll;ovafues are u~ to derive the SMAV af 10,4881% Seit 3%recommended bq the 

Fuidelina. The two %-fir flow-tlrt-ough test LC,valucets are 8,800 and 3 2500 ,qSe% (TJa~ttland 

D v i w  1975; Hudson et. af. 1980). As with the coho and chinook salmon, the izlmin life stage was kss 

sensitive to selenite. 

The G b W  of  28,500 pg SeL  for the recrea'tionafiy importRnt bluegill sunfish, Lepomis mocrochmrs,is 

ddved b m  the 96-hr flow-through measured test conducted by Cardwell d aI, (1976a,b). The &tic 

measured acute study conduced by Brooke et a t  (1985) was not used to cafcufate the SRHV for this 

species, as recommended by the Guidelines. 

Se(IVI) Freshwater Final Amte VsJue D & e m b t h ~ n  

Fmhwater Specieg Mean Acute Values (Table la) were c;tlrzuhted as geometric means of the avaiJable 

awte v3lLte-a for dmits, and Genus Mean Acute Values (Table 2a) were then calculated as geometric 

mems of the Spedeg Mean Acute Valua. Ofthe 28 genera for which fi~shwater mean acute values are 

-, 
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5' represetrting the most sensitive (FAV),freshwater Final Acute Value 

avdable, the most sensitive genus, Hytaiello, is 440 t h e  more sensitive h n  the most tolerant, 

N~phelopsrs.'?kcrange of sensiti~ities of the four most sensitive genera spam a factor of 3-7, 'fit 

percentile genus, is calculated to 

be 5 14.3 pg/L for selenite using the procedure describerl in the Guidelies and the Genug =an Acute 

Values in Table 2a. The Final Acute Value is higher than the lowest Species Mean Acute Value (Figure 

1). 

Acute Toxicity of Se(fV) to Saltwater Animals 

Acute toxicity data that a n  be used to derive a saltwater criterion for selenite are available for 10 species 

of invertebrates and eight species of fish that are resident in North America (Table Ib). These 18 species 

satisfy the eight family provision spexified in the Guidetinee. The range of S M s  For saltwata 

invertebrates extends from 255 jig Sell, for juveniles of the bay scallop, Atgopecten frradiam (Nelson et 

aI, 19@) to greater than 10,000 pg SerZ, for embryos of the blue mussel, Mprlus edutrs (h4artin et al, 

198I )  and embryos of &r; Pacific oysbr, Crmswfreagigas (Clickstein 197378, Martin et al. 1%1). The 

range of S M V s  for fish is siightly wider tkan h t  for invertebrates, exhnding Emm 5 9 9  pg Se/L for 

liirvae of the haddac~~felunogrum?zisaugIeJ;nus, to 17,350 pg lgeL for adults of the fawspine 

stickleback,Apelbs grraclrc~cru(Cardin 1986). No cornistent refationship was detected between life 

stage of invertebrates or fish and their sensitivity to selenite, and f w  data are availble concerning the 

influence of temperature or salinity on the toxicity of selenite to saltwater animak. Amte with the 

cnpqod, Acartrrr tmsu;at 5 and lO0C gave similar results /I,ussier 1986). The following text p~aentsa 

species-by-speck discussion ofthe eight most sensitive genera, ptus all commercially and creation ally 

important species. The genera sensitivity ranking is liqtad in Tabk 2b. 

R&&pecten (bay s m 

The most sensitive saltwater genus is Argopcfen, with a GhUV of 255 pg S e L .  The GMAV is derived 

from the one available bay scallop (Argopctm rrradiam) static-renewal unmeasured test conducted by 

Nelson et al. (1988) at a salinity of 25 &g. 

h~elatlorranemusbddoclQ 

l?te second most sensitive saltwater genus is Melmogramw, with a G M V  of 599 pg SeJL. The 

Gh4AV is derived from the one available haddock ~,Wetcrnogram~lus aegleJinus)static umeasurtxl tmt 

conductcd by Cardin (1986) at a salinity of 30 gkg .  

mast sensdrve sahata;r s is Cancer,with a GMAV of 1,040 pg SdL. The Oh4AV is 

derived h m  the one available static uiunemured tmt conducted by Glickstein (1978) that exposed 

The fourth most sensitive saltwater genw i~P e m m ,  with a CMAV of 1,200 pg Set%. The FhlhV is 

derived &am the one available static measured test conducted by Ward et al. (1981) that exposed 

Penaeus mtma to sodium selenitc at a salinity of30 dkg. 

Accrrtm (cop.gg& 

The - I " I  most sensitive saltwater genus is Acart~a, with a G W V  of 1,33 1 pg See'Idthat is derived from 

the gwmetrie mem offthe A. clmsi (2,110 pg $dl,)and A. tonsa (839 g Sea) SMAVs. Each of the 

S M V s  is derivlxi from one static unmeasured acute test conducted by Lussier (2486) that exposed oach 

species bselmiotw acid st a salinity of 30 @kg. 

Ame~icmysrs ( , M ~ d ~ s f i m ~ s &  

The GMAV of 1,500 pg s e k  for the mysid Amertcamysu (formerly Mysrcbopsts) is derived from the one 

Amemmysis lxrhra %-hr flow-though measured test conducted by Ward et al. (1981). The static 

unmeasused acute study conduced by U.S. EPA (1978) was not used to calculate the SMAV for this 

~peciesM recommended by the Guidefines. The flow-through measured test was conducted with 

seleniouus acid at a salinity of 15-20 #kg. 

The seventh most senclitive saltwater genus is Spistda,with a GMAV of 1,900pg SdL  The G W V  is 

derived from the o w  avahble stabrenewal measured test cmducted by Nehon et al, (1988) that 

exposed Spisula sdidtssrma to eodim selenite at a salinity of 25 g k g .  

Five 96-hr static ummsued tests are mmilakle for the striped biass,ithrop?e saxcaailis,and the T,C, 

v a h a  ranged from 1,550to 3,900 pg Sd, (Chapman $992;Palawski et al. 1'5185). The geometric mean 

of&e five valum yielded the GMAV of3,036 lug Se/L. All the tests were conducted with sodium 

selenite at a salinity of 1-5 gikg, 
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'The OMAV of3,497 1% Sen* for thec m a c i a i t y  important summer flounder, Paralscl~thyxdentalus, is 

derived from one 96-hr static unmeasurc3d acute test conducted by Cardin (1986) that =posed embryos to 

selenious acid at a salinity of 30.2 @g. 

CalEmecies lbfue crabJ 

The G M V  of 4,600 pg SdL for the commercially important blue crab, Callmectctes snpidw, is derived 

h m  one static unmeasured acute test conducted by W d  et al. (1981) that exposed juveniles to sodium 

selenite at a salinity of 30 &[kg. 

Cro$so$trea.(Pacif~~ ovster) 

Two static unmeasured tests are available for ttre commercially important Paciftc oyster, Cra~sosSrea 

ggus, and the 1,C,, valuw were both >16,000 Se/t (Glicbtein 1978; Martin et al, 1981). The 

geometric mean of .the two values yiefded the G W  of >10,000 pg S&. The tests were conducted 

with selenium oxide and sodium selenite at a salinity of 33.8 &. 

h@ttlllds (blue mmsell 

Ibe  GAUV fbr the commercially impo*nt blue mussel, Mytdras edulw, is  also >10,000 pg SdL, and is 

d~xivedfrom the one static unmeasured acute twt conducted by Martin et at. (1981) that exposed 

embryos to selenium oxide at a salinity of33.8 gkg. 

Psezadopleumnectes (winter flounder1 

The GMAV of 14,649 pg Sen  for tho commercially import;tnt winter flounder, Psmd~p1euro~ectes 

merrcnmcs, is derived Born two 9&hr static u m e a s u d  acute tests cmducted by Cardin (19%)h t  

exposed larvae to selmious acid at a salinity of 28-30 @g. 

SNIV) SalCatater Rnal Acute V&e Detemlnattm 

Of the 17 genera fcrr which salwater mean actate values are available for seienite (Table 2b1, the mast 

sensitive genus, Arg~pectm,is 68 Limw mmn seqitive than the most tolerant, Apltes. The sensilivitias 

of the four most sensitive genera differ by a factor of 4.7, and these four include three i n v a h a t m  and 

one fish, of which an invertebrate is the most sensitive of the four. The saltwater Final Acute Value, 

representing the most sensitive 5* percentile genus, is 253.4 pg/L for selenite, which is sfightly lower 

than the bwest Species Mean Acuk Value (Figure 2). 

Data that may be wed, acwrding to the Ouiddinw, in the derivation of Final Acute Values for setenah 

are presmted in Tables la and lb. The fdlowing kxt presents a brief overview of the aaxytable data 

obtained far seten~te, and includm a discussion of h e  more sensitive and important species. Tke genera 

itivity mkkg L listed in Tables 2a and 2%. 

Acute Toxicity of Se(VI) to Freshwater Animals 

A$cceptablr:data on the acute &ech of atelenate in freshwater are available for 12 Invertebrate species 

and I 1  spwies offish (Table la). These 23 s p r e s  satisfy the eight family provision of the Guidelines. 

fnvcrtebratcs are both the most smitive md the mast tolerant freshwater species to selenate with 

ShfAVs ranging fron 246 for the d.xustacean,Daphnra pdtcarin. to 442000 pg/T2 for the Imxtch, 

1u"cphebpsrs obscura. The selmate S M V Rfor fishes range f r m  15282 pgk for the fathead minnow, 

Pimephah promelas, to 66,000 pg.giZ,for charnel cattEsh, Icfalunts pincfahls. The following text 

presents a speim-by-species discussion of the eight mast sensitive genera, plus all commercially and 

mreationaliy important species, 

C@rzoda~hnfaitclahcerirnJ 

Themost sensitive frahwater gems is the cladeceran, Geriodaphnra,with a GMAt' of 3% 

The GMAV is derived from one 48-hr acute Bow-&ough measured &st (GJBC 1999), Two additional 

t a b  ~onducted undet. nlctn flow-through conditiam is also listed in Table la (Brix et at. 2001a,b), hut the 

Guidelines recomead using flow-throu& measured data in preference to static or renewal data. 

Qa~hn~nla(cltdweran) 

The second most sensitive freshwater genus iie Daphntu; with a GMAV of 926.$pg SeL that is derived 

h m  the gmm&ricmean of the D. m g n n  (2,118 S&), L3.gw'rsr (1,528 pg Sea )  and U.piclrcnrm 

(246 pg SdL) SMAVs. Five fibticand one static-renew91 measured 48-hr studies are mailable for D. 

m a w  where the LCmvalues ranged from 570 to 5,300 pg SSeP (Boyurn 1984;Brooke & al. 1985; 

Dunbiw et al. 1983;Ingersol et 91, 1990; Mttier et al. 1993). 

' f ie  D,pukx SMAV of 1,528 Se/L i s  based an the 48-hr flaw-through measwed test conducted by 

CLEC (1999) that expowd 44-hr  old neonates to sodium selenate. Two static measured tesh conducted 

by Brix et al. (2001a,b), are not used to calculate the SRAAV as recornmad by the Guidelines. 
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The one available D. pdtcarta acute study was conducted by Boyum (1984) that exposed neonatexi ta 

sodium selenatr: for 48 hours under static measwed conditions. I*he resultant 48-hr LC, value wm 246 

1% SdL, which is the most sensitive ShaV for setenate in the database. 

JI : ~ L(8mph-

The third mast sensitivefrefihwater genus is the amphipod. Hyalekkr, with a GhWV of 2,073 pg S&. 

T%eGMAC: i s  derived Erom four 5%-hracute flow-through measured tesb where the LC,,values ranged 

from 1,350 to 3,580 pg SeR ( G L K  1998). Three ti& conducted under non flow-through conditiom 

are also listed in Table la (Adams 1976; Brasher and Ogb 1993; Bris et aI. 2OOla,b), but are not used to 

calculate the SMhV as recommended by the Guidelines. 

Chwmnr2as(amnhkodl 

Tlie fourth most sensitive fimhwater gmus is Gammam,with a G M V  of 774%pg SeL hat is derived 

from the geometric mean of the C. lacmtrrf (3,054 jig St&) and G. pseudolimnweus (2,350 pg St&) 

ShL1Vs. The static measured acute test conduced by Brix et al. (2001a) is the only LC,, value available 

for G. Incustris, 

The G. psei~dallm~laeusSMAV of 2,460 Sen is based on five 96-lrr Row-through measured tests 

conducted by GLEC C 1998, I W ) ,  Two static measwed ~tcutestudies were condueed by Brooke et al. 

(1985) and Brooke (1987, but as recommended by the Guidelinm, were not used to calculate the SMAV 

for this spccieu. 

ifydra 

The fifth most sensitwe fseshwatw genus is Hydra,with a GMAV of 7,300 S e L  The CMAV is 

derived from the one available sDatie-measured kcit conducted by Brwke et at. (1985). 

PrmaAules (fathqad minnow 1 
A total of nine fathead minnow acute studia are pwented in Table la, but only the Twe f l o w - h w g h  

measured LC,vafues atx used to derive the G W  of 12,282 pg S e l L .  The five flow-through LC, 

values ranged from 5,500 lo 42,100 pg SeiL (Spehar 1986; GLEC 1998). The four static 

wed to calculate the S M V  cts recommended by the Guidelines. 

Xyraach~n(razodmck. 

Paratm~wrsw(midge) 

th mwt sensitive fkeshwater genus is P~ratangarszkswith a G M V  of 20,000 pg SeiL. The 

GMAV ia derived from the one available static-measured test conducted with Pararunyarst~s. 

pnrthogenetcw by Brooke et al. (1985). 

Onc~rhvnchus(salmag& 

The GhNV of 56,493 pg S& for the cornmerciaily important salmonid Oncwlgwchw is derived from 

the geometric mean of the coho ssllmoa (0.kktrtch;33,972 pg SdL,),chinook salmon (0 tshawytsckn; 

112,918 pg SerL) and rainbow trout (0.mykrss;47,000 pg 3dL) SM4Vs. Three static unmeasured 5%-

hr studies are wed to calculate the w11o sdmon SMAV where the LC, values ranged from 30,932 to 

SdL, (BlrXIl and Hamilton 1991; Hamilton and h h l  15BOb). A fourth coho salmon LC, value 

is available far an acute test initiated with the tolerant alafin Me stage (Buhl and h i l t a n  199f),but 

based on Guideline swmmendations this value is not used when data are a~*ailablefrom zi more sensitive 

life stage, 

Five aci&e chinook salmon static unmeasured 96-hr acute shrdies wnducted with the more smsitive life 

stage of the ftsh am us& to determine the 1l2,9t 8 pg S& SMAV for Bte qxcies with LC,, values 

ranging firom 6Zg00 to 180,000 pg Se!L,(Hamilton and Buhl 199%). The two awte studies conducted 

with the toferant eyed egg and mrlwin life sstaga by the same authors arc not u9& iin the S M V  

determination as recommended by the Guidelines. 

A total of four rainbow trout acute studieg are presented in Table la, b d  on1y the one flow-tlwough 

rneasured LC,,value is wed to derive the SMAI7of 47,000 pg SSe;L (Spehar 1986)as recommended by 

the Guidelines. 

d 
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The C r M V  of63.000 pg SeiZ for the rrxreationally important bluegill sunfislEt, Lepomls macrochitus, is 

derived from the 96-hr static measured test conducted by Brooke et al. (1985) that ~xposed juvenile 

bluegill t t  sodium selenate. 

Ictaittm (channel eafis11) 

The GMAV of 66,000pg SdI, for the commacially impomnt channel catfish, Ictadzuus gumatus, is 

deriavd &om the 9G-hr static measured test conducted by Brooke et a$.(1985) that exposed juvenile 

catfish to sodmrn denate.  

Sulfate-dependent Toxicity of Sdenate 

The toxicity of a number of metals (e.g., copper and cadmium) to aquatic organisms is refated to the 

concentration of hardness in the water. The toxicity of these metah to many different aquatic cpeciw 

has been shown to decrease as the hardness wncmtration increases. A similar relationship also hsbeen 

recogtized between setenate and diasotved auifate (a similar relationship is not evident between selenite 

and suIfate or between either form of selenium and hardness). The studies reviewed in this document 

indicate hat. as the rzoncentration of sulfate increases, the acute toxicity of selenab is reduced ( b s  

toxic). Selendte acute toxicity test8 conducted at BLiEennt Ievels of dissolved sulfate are .evailabte with 

C dztbm, D. rnngm, 14,nzteca, G,psetidoltmnatws,chinook saimon and fathead minnows (Table la), 

These data indicate that, in general, selenate is more toxic to these specien in bw auKate watw than in 

higher sulfate water. 

The ~zatural logarithm of selenate acute vahm was a linear function of the natwal logarithm of sulfate 

concentrations. Regression anidysis rweaked sipifrcaet, positive s l o p  for five of six species that h d  

acute values precisely dettermined, Taxa with acute values etimated as greater ar less h n  a given 

thmsltold wese excluded .from the analysis. However,the sulfate adjustment was not here incorporated 

into the water quality criterion for the following reasons (I) Variation in sulfate cnncmtr&on did not 

haxe a similar effect on the selmatx; acute value of all s p i e s .  h t y ~ i s  ofcovatimce (Zar f 984) 

revealed that dopes ofregression lines projecting setenate acute values as a function of sulfate 

concentrations (see Stephan et al. 1985) were significantly different among tam (I?,,&, = 5.06, P < 0.02). 

Slopes ranged &om 0.19(Hyalellu rrzteca)to 0.87 (chinook salmon), (2) The influence of sulfa&is 

suficiently mild, and the acute criterion sufficiently high comparedto chronically toxic conwtrations, 

that it was not clear that the additional cmplexity of a suifate formula would have any signslif'icancr: in 

adjustled for the ruffate concentratifin, then the s d e n i m  limit would not adequately protect aquatic 

organisms when selenite is the predomimnt form of reelmiurn and sulfate concmtrations arc: high. 

Of the 18 fmhwater genera far which mean acute tdues  are avdable for selenate, Lhe most sensitive, 

Cerrdayhnm, is 1,176 ljmes more sensitive than the morst toterant* Nephelopsis. The range of 

sensitivities afthe four most sensitive genera, alf imabt>ratm, spans a factor of 7.3. This is 

comparatively high variability among w a .  The fi.ahw;rter Final Acute Value, representing the most 

smit ive 5'pawr~tile genus, was calculated to be 369.6 pgK, for setenate. This Final Acute Value is 

lower than the acute value oftke most smsjtivc: hshwatm specie8 (Figwe 3). 

Acute Tonicity of Se(VI)to Sdtwater Animals 

The only spcim witb wkich acute testa have been conducted on selenak in salt water is the striped bass 

(Table Ib). Klauda (1985a, bf obtained 9154~seknate LC,, values of9,7W and 85,840 &L using flow-

through measured methodology with prolarvae md juvenile striped bass, respectively. In static 

unmeasured tests, Chapan (1992) determined setenate 96-kr LC,, values that ranged &om 23,700 to 

29,000 iyJi, wing 24 to 32 day pposthatch striped bass lantaee The more sensitive f"ofarvae life stage test 

emduct& under flow-through conditiong is used to yiafd the SMrZV and GMAV of 9,790 pg Sert for 

the striped bass. 

SmI),%hater h a 1  Acute Vslue Deteminatlm~ 

The one saltwater s p i e s  avfvailablc:for selenate does not satisfy the eight family provision specified in 

the Guidelines. Therefwe, a saltwater Final Acute Value for selaata cannot be determined. 

Comparison of Selette and SdendeAcute Toxicity 

Species hitean Acute Values have bemi determind for both sdenitf:and selehate with 20 freshwater 

species (Table Ja) and one saltwater species (Table 3b), Of these 21 species, 17 are more smsitivc to 

Se(IV). Nwathdess, offhe remaining fow species &&more resensitive to Sef'tiT), three are in the 

senskim portion ofthe Table 3a distribnstim. Although most of the Se(V1) acute values are higher than 

thost for SeCIV), the FAV for Se(VI) en& up bdcrw the FAV for Se(IV) becaust; the foweat Se(V1) acute 
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value, that for Certdaphnin chrbia, is lower thm any acutevalue: for St$lV), and fewer species have Ixea Table la, Acute Toxicity oTSelenium to Freshwater Animals {continued). 

&Im&s LC50 Spearss Mem 
(&& 
0 

.w 
, 

nt ECSO Acute Value 
a&) li!&z%@ 

Table la. Acute Toxicity of Seieniunr to Freshwater Animals 

Hardness LC% Speciesfvim 
@giL as or BC50 Awte Value 

2. -Lkidd-

Gldwm, S,M S d u m  45 5 -70if Emgenoli et d 
D~krP iarn- selemte 1990 

Cf.adwem , Sodim 136 &w! Ingemti et aI 
D&da nn sellemte 1990 

Cta&oem ( 4 6  k)> R,hf %dim 80-100 -5% Mmer et a1 1993 
D c y , ~ ar r lnp denite  

905 3 Kjmbail 

Cladoceran, 
D q M a  &BX 

S , M  Wm 
f4@ir:ntte 

46 4 3,870 Re~hngf 919. 
Readme;and 
Bwkema 1983 

Snail (addt), S,M Sochum 498 2-J,Og0 34,914 Broakeetal1985 
&em h~pnanrwz &entte 
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Table la. Acute Toxicity of Selenium to FrctlPhwater Animals {esntinued). Table la. Acute Tonicity of"Sdentum to Prehwater Animals (continued), 

hlrdge (4th rmhl), R M  Sndium 85 $&lJ&48,200 Mares mcndKnrght 
Clrfrw~onms&corn derntt! 

Y '  ' ; , ' ,  ' . ' ' '  
1993: ~' 

, , , , , , ., , 

MI@, S,U Sodrum 39 @&@ Mayer and 
Clrirwzomusplumoms selmte EIIersieck 1986 

Mldge, F, hl Selenium 48 0 42,500 Call et al 1983 
Trnvr~~)*stxsdii~sirnfl~$ draxidk: 

Coho sdnirm (iuvenile), 
o n c s r h c j m  ~ I A W C ~  

S, U S d m  
$~,iemte 

41 M?.a 7,240 BBuNand 
& d b n  1991 Brook trout 

(adW 
I.', M Selenium 

dim& 
S d ~ I i ~ . f c ~ t t d d I $  

Archc gr~f l iq j  S,U Sdm 4 1 34,732' BuN and 
(devini, selenite Wmltm 1991 
ThymoJIE~sarcticus 
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Table la. Acute Toxicity of Selenium to Freshwater Animais (cantinu&). Table la. Acute Toxicity of Selenium to Freshwater Animals (cnntlnued). 

Brooke et al. 1985 

btltyer and 
Ellersieck 1986 

Wmbactck sucker S,U Mum 144 &@g 1,679 M~~miltonand 
(0006-0042g), selemte Buhl1997a 
X~g.wchonIexmug 
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Table la, Aeute Toxicity of Selenium to Pr-hwatw Animais (continued), Table la, Acute Toxicity of Setenium to Freshwater Anitmais {continued). 

Stn@ b m  (63 days], S ,U  S d u m  285 zJOn 1,783 Palsw& et a1 
..iBo~onesamrilrs selernle 1985 

Charmel catfish IJwerule), S,hl Sodimn 49.8 16,000 Brmke et a1 1985 
Ictulmis p l ~ ~ i c r ~ t u s  selemte 

~ ' h m e lcatfish F, M samm 157 13,600 13,600 ~ a r d ~ d ic t d  
I~?#lwqq@~ncfg#t~$... , dim& I97fk.b 

Flagfish, 
Jwdmtedla$orfcltoe 

F, M Selelerrim 
&OXI& 

157 a@ 6,500 C%rdvsdlet d 
f 996a.b 

Moqtntofish, S,U Sfxhm 45 7 12,500 12,600 ke$ng 1979 
Cmbtrsru &?nis selenite 

Bluegill (ptvertlle), S,M Sodium SO 5 12,090 Brucske & a1 1985 
J,epomis mao~chtms  ~ I e mte 

46.1 75 h w k e  et al. f 985 

51.0 57 Brooke 1987 

--
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'I'abte la. Acute Toxicity of Sdeniurn to F~eshwsterAnimals (continued). Table la. Acute Toxicity of Weaium to Frtsskwater Animttfu (continued). 

Amphipod, 
Hyqlelia ,gztcm 

F , M  Sodium 
srlenate 

133 
@ulfate=822f 

2,073 GLEC 1998 

M&e i 4 t h  mta*), R,M Sodruin 85 23,700 23,700 Mmer andKnigtit 
Ghsmmw &cams seienate 1993 

Mt&e (3rd instar), S, M Sdtm 49 4 20,000 Brooke et al 1985 
Prtrufunyto~~lls xlmate 

March 2002 Druj  
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Table la. Acute Toxicity of Selenium to Freshwater Animals (continued). Table la. Acute Toxicity uf Selenium to Freshwater Animals (continued), 

S,U Sudllpn 199 2k%B 31,586 Bidht and 
seten& t i a d t e n  1996 

Razorback suckel S,U Sodium 197 W m l t w n  1995 
(09 g juvenile), d e n a t e  
Xyvouchen r e x m s  
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Table 1b. Acute Toxicity ui' Selenium ta Saltwater Animals 

599Ha&& S, U Selemous 30 - 599 C~trhnI986 
( t ~ %  acld 
M~imogcmnmrs 
mnl&na(s 

Sbepshead minnow S, U Selemom 6,700 tjertnwller ef al 
fiuvcrrile], acid 1981 
Cyrinodon vurfegahrs 

Axopcctm irrodjnns 

Pnclfic oyster S, U Selemm 33 79 ~ 1 a . w  ~ijllckstem1978; 
(embryo). ox& Mnrttnet a1 1981 
C*rn~wostreagigas 

F, M Setenims 15-20 f,SMf 1,500 U r ~ del a1 1981 
acid 
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Table Ib. Aeute Toxicity of Selenium to Saltwater himoth (continued) Tnble 2mt Ranked Freshwater Genus Mean Acute Vdum 

N m  her of Acute 
Genus Mean SpeciesMem Valws used to 
Acute Value: 

Smciew 
Acute Vdue 
-.bLL. 

Calculate Specles 
Mean ti'e$uefi 

203,000 

42,500 

35,356 

35,000 

34,YI 4 

28,500 

26,100 

24,100 

24,008 

15,675 

I3&OO 

12,801 

12,600 

1 1,700 

11,2m 
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Tabk 2a. Ratrkcd Freshwater Genus Mean Acute Values (continued) Tabte 2s  Ranked Fretrhwater Genus Mean Acute Values (continued) 

Num bcr of Acute Nwn ba of Acute 
Genus Mean 
Acute Value 
0 

Species Mean 
Acute Value 
-i.&aLL 

Valms uxed to 
calculate Species 

Mean Valueb 

Genm Mean 
Acute b l u e  

Species Mean 
Acute Value 
_L14$4Jii 

Values used to 
Calculate Specla 

Mean Valueb 

15,596 6 

7,240 3 442,000 

10,488 2 193,NKI 

10,200 1 66,000 

9,708 5 63,C100 BluegtlL 
Lepornrs macrochinu 

7,710 1 56,493 

7,679 6 

6,500 1 

3,489 5 56,081 

2,209 8 53,454 

1,783 2 37,586 

1,700 1 26,900 

905 3 11 23,700 

1,987 1 20,000 

4 0 3  ti 4 
13,2I 1 

440 1 
12,282 

461.4 5 
7,300 

2,74 1 

March ,2002 L)F@ 

-
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Tabh 28. Ranked Freshwater C&nuz Mean Acute Values (continued) 

N m  ber dAcuk 

a& 
Genus Mean 
Acute Value 
.A?&& Soecas 

Species Mean 
Acute Value-.lN&sL 

Vslues used to 
Calculate Speaes 

Mean Wyeb  

A q h p o d
Gammarus pseudolimnaeus 

2,4m 5 

3 2,073 Amphipod, 2,073 4 
HyeleZkz aaz&ca 

2 926 8 Cladmeran, 2,3 18 6 
Dapfwutrarnugna 

Cladmeran, 1,528 I 
Dapkma p u l a  

Cladmemn, 246 t 
D a p h a  pztltcana 

1 376 Cladoceran, 370 I 
Cc3neduahcr & b t ~  

'. Rankcd &an must reswnt  to m w t  sensitive based on Genus Mean Acute Value. Inclusion of 
"grenterthan" and " lesq Zhan"va1ues does not necessdy rmply a true rankmg, hut does dlow 
use of all genera for which dsb are avtvailabie so that the Fmal Acute Value ns not wvlecessarrly 
lowexed 

"rom Table la  

34 March 2002 Dr@ 
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Table 3b. Ranked Saltwater GenusMean Acute Values 

Number of Acute 
Genus EAem SpeclesMean Values wed to 
Acute Value Acute Value CRIculabe Species 

IrJail.'rb h4em Valueb -

l7,JN 17,350 

14,649 14,649 

>I 0,m 10,oI)o 

410,m 10,000 

9,725 9,725 

7,401) Sheepshed minnow, 7,400 
Cyppa'nadon vopiegahls 

4,400 4,600 

4,400 4,400 

3,497 W m  er flounder, 3,497 
Pamhchthys dentutus 

3,036 3,036 

1,900 Surf clam, 1,900 
Sptsda sola~ssma 

1,500 1,500 

1,331 2,110 

839 

1,200 1,200 

1,040 1,MO 

599 599 



1 

Mean Acute Values for Selenite and Gelenate.'Tabte 2b. Ranked Sdtwater Genus Meatr Acute Values Table 3a. h t i m  o f  Freshwater Speff~s 

Number of Acute Selmate 

Genus hiean Species ?&an Values used to Species ?dean 
Acute Value A~wttiValue Gd~ulate Spctes Acute Vdw 

Rank"- m Smies --hifean Valueb 

442,oOcl 

NA ' 

9,790 Striped bsss, 9,790 I 23,700 

"add from most resistant to mast smittve bmed on Genus Mean Acute Value Inclusionof NA 
"greaterthan'' md"less thm" values does not necewrIy mply a me ranking, but does atlow 
use of dl genera fur ~ h c hdata @resvarfsble su &at the Fmal Amte Value 1s not unnecessenly 
iowered NA 
From Table Ib. 

193,000 

Selenite 63,000 

m-
NA 

NA 

Salt water 
NA 

26,900 

56,081 

66,000 

53,454 

NA 

NA 

NA 

1 12,948 

P 
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Table 3a+ Ratios OF Freshwater Species Mean Acute Values for Sdenite and Sdenatc 
(continued). 

Selenite Seleneae 
Specres Mean Species Mean 
Acute t'alw Acute Value 
-bB!LL -b&!iL 

7,240 33,972 

10,488 47'p000 

f 0,200 NA 

9,708 37,586 

7JIO NA 

7,679 13,211 

6,500 NA 

3,488 2>460 

2,209 12,282 

1,783 N A  

1,700 7,300 

5505 3 2,118 

1,987 1,528 

403.6 NA 

440 376 

1161 4 2,073 

"Lanked from most ses~sfantto most sensrhve bwed on selenite Genus Mean Acute Value (frtrm Trable 28)
' Frtm Table l a  
WN ==NotAvailable 

Table 3b. Ratiosof Saltwater Species Mean A~wfeValues for Sdedte and Selenate. 

Seleni%e Sekmle 
Sensit~vlty 
Iiank from 

Spec1.s Evlervl 
Acute Value 

Specres htem 
Acute Value s eatra 


Renked from most rmstant to most sens~bveh e d  nnGenus Mean Acute Value (from Table 2b) 
From TsMe Ib 
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Freshwater 

, . O . L l n  
a 

Ranked Summary of Selenite GMAVs 
Saltwater 

Ranked summary of selemte G ~ I A V R  (saltwater). 

.."-- -- 
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Ranked Summary of Selenaile G 
Freshwater 

Ranked summary of wtenate GMAVs (fmhwater). 

Review and Analysis of Chronic Data 

Since the issuance of the 35587chronic criterion of 5 ,ccmsidwable infomtation has c m c  forth 

regarding Be route of exposure of selenium to aquatic wganism,s+ Studies have shown that d i d  is the 

primary route of exposure that controls chronic toxicity to fib, ate group considered to be the most 

smitivr: txr se!etliurn (Coyle et al. tW3;Hrniltw et a]. 195)RH:rmanu& et aal. 19%). Ckonic tmts in 

which test crrgmisms were exposed to selenium only thou& water and which have measured selenium 

in the tissue afthe test spciw hwe produced qmtionably low chronic values based on ihe tisue 

concmtrations. Some of these wakr-only expmurm have required aqueous cuncantrations of selenium 

of greater than 300 MA., to aitain body burdens suficienttoachieve a chronic response &at would have 

beeYn reached in the real world at aqueous cmcenBations apprmimably 330 times lower (Cleveland et al. 

1993; Gissel-Niels~nand Gissef-Nielsert1978). 

Because diet controls selenium chronic toxicity in the em/.ironmmt and water-only exposures require 

unrealistic aqueoua concenfratiom in order to dicit a chronic response, only studies in which test 

organisms were exposed tn selenium in their diet alone or in their diet and water were considered in the 

derivation of a chronic value, To be able to use the chronic study results, the measurements had to 

include selenium in the test specrim tissue. Both Labratory and field studies were wansidered in the 

revim process. Chronic studies reviewed w m  obtained through a literature search extending back to 

the fast revisioa review, fmm information supplied to U.S. FJA through the Notice of Data Availability, 

and wing the derenw cited in previous selenium criteria documents. 

Selaeeaon sfhledium for Expressing Chrdc  Criterion 

Whole-body tissue ccrmcentration oi:selenium an a dry weight bask. for species eliciting the chmnic 

response, was selected as the medium from which to base the ehronic criterion value. As discussed 

above, a water-bad crifeti5fi Ls not appropriate fw selenium because diet being themost important 

route of expagme for chronic toxicity. The option of basing the chronic criterion on dte conmntr&ttion of 

selmium in prey speck (that is, in the diet ofthe target specim), was considertd inappropriate for two 

reasons: t) the conmntra~on of selenium in fhe diet is an indirect memure of effech obsen.ed in the test 

species and is dependat on feedig behavior ofthe ta species, and 2) selection of what organism b 

sample to assws attainment of a criterion kitrased on diet iu problematic in the implementation of such a 

criterion. Sedimenthas also been proposed as a medium upon which to base the selmim chronic 

criterion (Cantos and Van Dervees 1997;Van Ikweer and Camton 1997$,but because of the patchiness 

of seltmium in sediment and an h ~ ~ c i e n tamount of data to support a causal link- between 
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concentrations of seoIenium in sediment and chronic &WS observed in fish (see Hamilton iutdI m t y  Se in whola body vs muscre 

1999, for a review), a sediment-based criterion w a ~not selected. 

Besides being a direct link to h n i c  endpoints, a tiesue-based criterion has the positive attribuks of 

integrating many sitespecific factors, such as chemical spciaticm and rses of transformation, large 

variations in temporal concentrations in water, types of organisms constituting the food chain, and rates 

of exchange between water, sediment. and organism? (Hamilton, in preparation; U.S.EPA 199%). 

Mihob-body tissue was selected over specific timw types, such as ovary, tiver, kidney or muscle because 

of practical reasons of sampling and because a sufficient data base containing chronic effects based on 

whole-body tiwue is present ipl the literature. Ovaries may be the best tissue to link sebmium b chrMEic 

effects because of its role in the matmal tmnsfer ofsefenium to eggs, and embryo-tawat devolafrmcnt 

being the most sensitive endpoint for clnonic effects. However, ovarian tissue is abo only avaitable $e in whale bady vs. ovary 

seaxmalty and sometimes difficult to =tract in quantities sufficient for analysis, especially in smaller 

fish species. Whole-body larval tissue is also not practical due to sampling and seasonal constraints. 

To increzlse the number of studies in which chronic effects could be compared with selenium 

concentrations in whole-body tisue, the retationship between selmiwn in whole-body was ccmpamd 

with ovary, liva and muscle tissues. Data from 12studies that sampled whole-body as well as muscles, 

ovary, or liver allowed the projection of whole-body concentrations as a positive, linear Eunction of 

cancentrations in these individual tissues. It was not poasibte to estimate such relationship for kidneys 

and carcass Irecause of insufficient data. Three species (rainbow Qout, bluq$ll sunfish and largttmouth 

basa) comprised over 95 percent ofthe data evaluated for these relationships. Se in whole body vs liver 

Rejections of whole-body concmtrations of selenium as a linear function of concentrations of this 

element in muscIes or ovaries appeared to he retiable (Figure 4; Appendix G; 8 values oft),%and 0.84, 

respectively: P 0.01 for both tatgj. Estimates from sdenium concentrations in liver were not as 

precise (r' = 0.619, but the relationship was still highly significant fP 0.01). Whew appropiate, 

whale-body selenium concentrations were estimated from selenium concentrations irt muscle, ovary and 

liver according to the following equations: a 20 4 0  so 89 too  720 t4c  

Sa kt tiver, pglg dw 

Figure4. Linear regmaions of selenium concentrations in all tkrrms (whole body) against 
concentrations in muscle, ovary and liver tissues. Data include multiple spcies offish. 
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Chronic studies that tqorted selenium ccrncentrations in tissues based on wet weight were converted to 

dry weight using a moisture content of 0-80(U.S. EPA 198%). 

Cdculadfon of  Chronic Values 

In aquatic toxicity tests, c l~ ron i~  values ace u w d y  defined as the geometric mean of the highest 

con~entrationof a toxic substance at which no a&me effect is observed (highest no observed adverse 

effect concentration, NOAEC) and the lowat concentration of the toxic mbstance that causes an advase 

effect (lowest observed adverse effect concentration L0AE.C). The significance of observed eEec$ is 

detenrmined by statistical tests comparing respunsm oforganiarns exposed to natural cmcentrations of the 

toxic substance {wntrol) against rapanses of organisms exposed to elevated conwnkations. h l y s i s  of 

varisaee is the mad common test employed for sach comparisons. This approach hawever, has itrj 

limitations, Since neither NOAEC or LON32 are known in advan- and the numbm of concentraliom 

that cart be tested is constrainedby lagistic and financial resources, abs-d effects of elevated 

concentrations may not permit accurate estimates of c h i c  values, For &tance, if all elevated 

coacmtrations h d  high adverse eRects or if h e  diffmence in comentrations between two significantly 

different treatments was farge, it would not be possible Lo defymeeither the NOAEC or L O S C  with 

precision. Furthemore, as the concentration of some substrtnres (e.g.,selenium) n ~ t u r d y  varies among 

ecosystems, a concentration tlut i ahow the normal range at one site, maybe within thc:nomai range at 

a different locatioa. In this approach to calculate chronic values, natural variation in concentrations of a 

substance: implies that cantrols are site specific, and thus multiple tests are needed to define the chronic 

value at different locations. 

An alternative approach to a l c~ la t r :  chmnic values focuse on the use of regreasion analysis to d d i m  the 

dose-response relationship. With a regression quzttion, which definm the level of adverse effects as a 

hnction of heraising concentrations ofthe toxic substance, it is possible to deternine the concmtration 

that causes a re1atively smdl eEiwt, for example a 5 to 30 percent duction in respome. A rLwfuctim of 

20 perant in the respome otrset.lred at control (EC,) was wed aa the chronic value became it represent.; 

a !ow level of &ect that is gmmally significantly diffemt fiom the wntr*i (1J.S. EPA 1999). Smatler 

reductiom in growth, swvhal, or &a mcIptrln%only randy can he detected statiaticafly. Effect 

iom have wid0 c:cahin& ban&, rnaklrag &em 

unreliable:for criteria derivation. Adverse effects are:generally modeled as a sigmoid fmction of 

increasing ccmcmCr8tions of the toxic subshce (Figure 5) .  

Dose-Response Relationship 

Figwe 5. Rducticzns in survival, growth or other responses of organisms are often modeted ;~sa 
sigmoid Eutction of increasing concentrations of selenium, or any other taxic substance. 

A fogistic regmssion was used to model negative effecb of increasing coacentrations of selenium on 

gowth, survival, cpr p m w t  of normal indkiduats (without deformities) afseveral aquatic species. The 

equations that det3cribed such functions were then useti to estimate the concentration that promoted a 26 

perccnt reduction in response observed at control Iweh (EC,,). These analyses were performed using 

the Toxic Effects AnafysisModel s o h a r e  (vemicm 0.02; R, Erichon, U.S. EPA Duluth). 

Only data sets that met the following conditions m e  included in h e  analysis: (I) the:experiment had a 

control treatment, which made it possible to define cespmse lwds at natural concentrations of selenium, 

(2) and at least four con~entrations of selenium, (3) The highest tested concentration of setenium caused 

>50 percent reduction relative to tfre control treatmonk and (4) at least one tesbd wcentration of 
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selenium caused 4%pement reduction relative to the m&cil treatment to m u r e  that he E C ,  was 

bracketed by tested concenkationa of selenium, When the response wds expressed as percmhg~s (e.g., one of two lab~atory-bard experiments [also see Bmet t  

percent survival), transformed values (arcsin ofthe square root) were wed to homo et al. 1986) that involved exposing algae fo seImium (in this case as s o d i m  selmate) in water, and 

subsequently feeding the atgae to ro&m which were in turn fed to fidt ((fathead minnows). In this 

M%en the data from an acceptable chmnic test met the conditiom for the:logistic re to &a? same wncen&a~rms of mdum selmate in the 

EC, was the preferred chronic value. When data did not meet the conditions, best scientific judgmmt water as the algae, but received additional selenium Ezm their diet (is., the algae fed to rotifen and the 

was used to determine the chronic value. In this case the chronicvalue is usuatiy the geometric mean of rotifm fed to fish). The overall exposure lasted fix 25 days. Rotifm did not grow well at 

the NOAEC and LOAEC. But when no treatment concentration was an NOAEC, the chronic value is concentrations exceeding 108.1 pg %/IJ in water, and the population survived only ti days at selenium 

leva than athe lowest tested concentration. And when no treatment concentration wag a LOAEC2the concentrations equal to m: greater than 202.4 pg SeiL in tile water (40 &g dw in the algae), Regression 

chronic value is greater than the highest tested concentration. analysis of mtr;msformed gowth data (dry weight) determined 4 day post-teat initiation resulted ina 

calculated EC& of 42.36 S d g  dw tissue (Table 4). 

Logistic regression assumes that a logistic modd describes the log dose-response curv~.For a visuaf 

display of such model, a togistic cuve with three parameters was fitted to each data set using nonlinear 

last-squares regression analysis (Drapm and Smith 1981). The logistic model w a  Hamilton et a1 . (tm)conducted a 90-day growth and survival study with swim-up larvae fed one of two 

different diets. The firrrt d s t  ~onsisted of Olr?gon moist pe'tids where over half of the salmon med was 

replaced with meal from selenium-laden mosquitofish ( G a m h ~ aaflmk) collected from the San Luis 

Drain, CA (SLD diet). The s w n d  diet was prepared by replacing half the salmon meat inthe Oregon
where x symbolizes the selenium concentration in the organism's tissues, y is the response of interest 

mokt pellets with meai from low-selenium mosquitofish (i,e., the same relatively uncontaminated 
(survival, gruwth. or reproduction), and yb a md b are modet parameters estimated by tlw regrwsion 

mogquitofish that were used in the control diet) and spiked with seleno-Dl-mcthioninc (Seble diet). 
analysis. The ~2parameter reepresmtq the rmponse of hterest at background levels of selmium, The 

Analysig of the trace ebm& composition in the ttto diffmnt diets indicated that while selenium was ate 
graphs also include the 95 percent confidence inbwal for projections of the logistic model. These t a b  

mast toxic element in the SLD diet, cmcentratiom of boron, chromium, iron and strontium in the high-
were performed in S-Plus version 6,0 (Insightful20011, 

selenium mosquitofi& rreplament diet (SLD diet type) were slightly elevated compared 60 the 

replacement diet composed of ancclntminated control mosquitofish that were spiked with organic
li:valnatlonof Freshwater Chrorrfc Dats for Each Species 

selenium (SeMr:diet type). Time trace eltnments were2 howwt3t:?only 1.2(e.g., iron) to 2.0 times (e.g., 
Acceptable freshwater chronic toxicity data are cumt ly  available for ;ui aquatic invertebrate 

chromium) higher in the SLD diet &an the SeMe diet, which contained Ute following measured 
(Bruclirunus ca~,w~Ioro~xs),six different fish spitss, and a mix of fish species h r n  the family 

concmtrations [dry wight basis) in the food: boron- 10 Mg; chromium-2.8 @g, iron- 775 jig&, and 
Centmrcbidae;total of 17 difkrettt studies {Table 4). Detailed summaries of each study are included in 

strontium-4-83Mg. 
Appendix H. Coffectively, only these &b were considerd for the derivation of a final tissue residue 

criterion for selenium, Below is a brief synapsis of the experimental dmim test dwation, relevant bst 
During Xhc test, theswvkral of control chinook salman trvae and larvae fed the latvest d i e t a ~selenium 

endpoints, and other critical information regarding the derivation of each specific chronic value. The 
concentrations in either dietary exposure type (SLD and Senife, respectively, cnnauming food at 

chronic toxicity values for other chronic seleuium toxicity values and endpoints are included in 
approximately 3 Sew'g h)csxcee$ed r 97 percent up to 60 dayi, post-terst initiation. k r n m n  60 and 90 

Appendix I?? d q s  of exposure, however, the control survival declined significantly. Therefore, only data collected up 

to 60 days post-test initiation was considered for analysis. Regreftsion analysis of untransformed growth 
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data aftier 60 days of exposure resulked in a ratc~lated EGOof 15.74 pg Sdg dw tissue for frsh fed the 

SLD diet type, and 10.47pg Se/g dw tissue for fish fed the SeMe d id  type (Table 4). Note. The 

mosquitrrkish from San Luis Drain were not tested for contaminants other than certain by elmen& 

suspected to be presmt in these fish. The San Luis Drain receives irrigation drainage from the grater 

San Joaquin Valley; and therefore, there is the possibility that the rnosquitog~h used in this study may 

have contained elevated levels of pesticides. The use of the SLD diet results assuintzs ha t  seimium, and 

not these other possible cantaminant3, was the cause of any adverse chronic effects. 

-Oncorh.wdr~qmvkm (r;tinbowQouQ 

Milton arid Hodqon (1983)reared jusenile rainbow trout on either a high ((25 percent) or low (1 percent) 

amifable carbohydrate diet supplemented with sodium selenite for 16 we&. Body weights, f&: 

ratios, and total moriillitit;~ were foilowed throughout the exposure wry 28 days. Tbsuea (iivers and 

kidneys) were extrackd for selenium analysis after 16 weeb. Fish fed the diets (low carhltydrate: and 

high carbohydrate) witb the highest selenium concentration ( I  1.4 and 11.8 pg/g dw food, respectively) 

exhibited a 45 to 48 percent reduction in body weight (expressed as kg per 100 fish) compared to control 

fish by the end of the exposure, which the authors attributed to f w d  avoidance, With only two d i e b y  

exposure concmtrations and a control. thew data were not amenable to regression analysis. The 

maximum acceptable toxicant concentration (MAX)for growth of juvenile rainbow trout relative to the 

final concentrations of selenium in liver tbsue of trout reared on the high carbohydrate seleniferrrus 

dietitry type is the geometric mean (GI@ of 21.0 pg/g dw (NOhEC) and 71.7 pgJg d v  (LOAEC), or 

38.80 pg igdg dw. Using the equation HI to convert the selenium concentration in liver tissue to a 

concerrtration of selenium in the whole-body, the MATC becomes 9.659 pg/g dtv (Tablie 4). The 

calculated MA'K for the same group of ~ ~ i m m t a lfish exposed to sefenium in the low carbohydrate 

diet for 3n additional 4 weeks based on the occurrence ofnqahcalcinosis in kidneys estimated to be 

10,42 pg Se/g dw tissue (see Hicks et at. 1984). 

Hilton et at. (1980) employed a similar test design as Hilton and Hodson (1983) in a later experiment to 

examine the narrow window at which selenium changes from an essential nutrient to a toxiant aEecting 

juvenile rainbow trout. The food msisted of a casein-tonria yeast diet supplemented with selenium as 

sodium selenite. The experiment lasted for 20 weeks. During &is time, the trout were ferd to satiation 3 

to 4 times per dev. 6 days per week with one feeding on the seventh d q ,  Organs (liver lPnd kidney) itnd 

carcasses were analyzed for selenium &om bh ~acr i f icdat 4 and 16 weeks. No p s s  l~ktopa-thologiml 

or physiological effects wet-e dete~ted in the fish, although trout raised mthe highest dietsly level of 
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sefenium (13.06 p.gg dw) had a sipificantb Iower body weight (wet basis), a higher fedga in  ratio, and 

higher number ofmcvrtalities (10.7; expressed as number per 10,U00 h h  days). The M A T  for growth 

and aunrival ofjuvenik rainbow traut relative to the final concentrations of sdmium in whole-body 

tissue estknated from the seledum concmtrstions measured in ttae liver using the equation III is the Ghd 

g dw tissue) and the LOmC (2231 pgfg dw tissue), or 14.72 pgig dw tissue 

(Tabfe 41, 

Oncorh~nctrusclarkz (cutthoat trout) 

No significant effects of bioaccumulatd seienium on mortalities and deformities in the eggs, larvae, and 

Ery from wild-caught cutthroat trout from a reference and mposed site (Fording River, British Cblumbia, 

Canada) w m  observed by Kennedy et at. (2000). T l ~ e  observations were made on eggs renred in weit 

water fram spawning age femala c;ollectsd from the two locatjong (N = 17and 20, respectively) and 

fertilized by one male collected at cacb she. The mean selenium content in muscle tissue from adult f ~ h  

was 2.4 pgig dw &sue for fifiahcollected from the refweme site, and 12.5 pg/g dw tissue for fish 

collected fram the Fording River. Using Equation I to convert the selenium concentration in muscle 

tissue ta a selenium concentration in the whofe-body, the chronic value for this species was e&m&xl to 

be 10.31 pglg dw parental fish tissue (see Table 4). 

Prmephalas promeMfghead ?&ntwsJ 
Chronic values for fathead minnows were derived from three Iaboratory-based studies and one merrocosm 

study (Table 4). Two of the ~aboratorystudies (Bennett et a t  1986 and Dobbs et al. 19%)involved 

exposing algae to selenium (either as sodium selenite or sodium sdenale) in water, and subsequently 

fading the algae to rotifers which were in turn M to fathead minnows. In the Bennett et al. (1986) 

study, larval Fathead minnows were fed control (cultured in &ambers without selenium containing algae) 

or selenium-contaminated rotifem (~~i tuped  in &ambers with selenium containing algae previously 

exposed to sodium selenite in the watar) in thrm separate experiments lasting 9 to 35 days. The differeat 

experiments were dhtinpuished by: 1) the day sdenium-laden mtifers were fmt fed, 2) the day selenium- 

taden rotifem were tast fed, and 3) the age of larvae at experiment tminatiun. The t'esuh h m  the three 

experiments reported by Bennett et d.(1986) were conflicting, 1.aval growth was significantly reduced 

at whole-hdy sefatium coneenfrations rangkg from 43.0 to 51.7 pgig dw tissue in the fmt two 

experiments (see Appendix H for conditions), but growth was not significantly reduced in larvae that had 

accumw13lted 6 I ,  1 pglg civv tissue in the &id experiment (Table 4). The geometric mean of these three 

vahw, 5 1,40 pdg dw. was considwed the chronic value for selenium for this test, 
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A similar test system was used by k b b s  et al. (IW),irr which ldnlal fathead mimows were axposed to 

the same concentrations of sodium selenate in the water as theit prey (rotifm), k t  also received 

additional selenium &om the consumption of -ifthe selrtaim-contaminaM rotifem, In this study, the 

fathead minnows did not flow wet1 at concentration8 exceeding 208.1 pg S d ,  ia walq  and they 

survived only to 11 dap  at selenium concentrations equal to or greater than 393.0 pgZ in the wata (75 

pg Sefgdw in the diet, ie., rotifem). The LOAEG for retarded growth (larval f i h  dry weight) in this 

study was ~ 7 3pgig dw tksue {Table 4). 

In contrast to the above laboratory-based fond chak studies, Ogle and Knight (1989) emmined the 

chronic effects of onIy elevated foodbwns: selenium on growth and reproduction of fathead minnows. 

Juvenile fathead minnows w m  fed a purified diet mix spiked with inorganic and orgdnic selenium in the 

following percentages: 25 percent sef enate, 50 percent selenite, and 25 percent selm-L-methionine. 

The pre-spawning exposure lasted 105 days using progeny of adult fathead minnows osiginaHy obtained 

from the Calumbia National Fishery Rmearch Laboratory, and those obtained from a commercial dsh 

supplier. M e r  &e 105 day exposure period, a single male and female pair from each of the respectiie 

treatment replicates were isolated and inspected fur spawning activity for 30 days following the fmt 

spawning event ofthat pair. There was no eEect from selenium on any of the regrodu~tive parmeters 

measured, including larval survival, at the dietary concentrations tested (5.2to 29.5 @g dw food). Sub-

samples of larvae from each brood were maintained for 14 days post-hatch and exhibited >87.4 percent 

survival, l'he pre-spawning adult fish fed a mean dietary lwei of 20.3 pg Sedg du. did exhibit a 

significant reduction in grow& compared to controls (16 pmmt reduction), whereas no &ect on growth 

occurred in the fish fed 15.2 pg/g dw. The whole-My chronic value, as det:mined by the GM of the 

NOREC and the LOAEC measured at 98 days post-test initiation, was 5.961 

The cl~rnnicvalue of 5.96 f pg!g dw dekrmked for growth after 98 d a y  of exposure to pre-spawning 

fatliead minnow aclults {Ogle md Knight, 1989)was approximately an order of magnitude lower than the 

$ro.csitll effmts to fahead minnow ohwrved in ett & al. (1986) and DoNs et af (1936). The length 

of exposure in the Ogle and Knight test was more than twice as long as eifher Ban& t,a!, or Dobh et 

a!., suggesting a longer duration usasneeded in order to detect any growth dects  h m  selenium. 

Howwer, survival of fame hatched from parents exposed to each ofthe five selenium treatmenb 

(including those in which growth was affected)was not affect&. 

Other studim (&son d aL. 1984; Brpon et al, 198%; Chyle et at. 1%3; Hemanub et al. 1%) have 

found fwwl defomltia and larval survival to be the mmt sensitive endpoint to fish. This atso appears 

true for fathead minnows. Schultz and Hermanu& ( 1990) examined the effea,~,of selenium in fathead 

minnow larvae tf.ansfmed from parentat fish (females), The ps~n ia l  fa'aXhwd minnows were originally 

exposed to selenite which was added to artificial sbams in a mesocosm study. The seimite entered the 

food web which contributed to qmurr: fiom the did. Spawning platforms were submerged into treated 

and control streams. The embryo samplm that were collected f m  (he streams were brought into the 

laboratory and reared in incubation cups which received stream water dosed with sodium selenite via a 

proportional diluter. Edma and Iordosis were observed in approximate$y25 percent of the larvae 

spawned and reared in natural water contahting t 0 pg SdL. Selmium residues in the ovaries offemales 

froom rha treated stream averaged 39.27 ggJg dw. Using equation I1 to convert the selenium concentration 

in the ovaries to a concentration of selenium in the whole-body, the chronic value for this species was 

e~ti.imate?dto be ~ 1 8 . 9 9&g dw ('Fahie: 4). 

Since Ogle and Knight reported tkat food in the higher selenium concentrations remained uneaten and 

fish were ohsewed to rejwt the fmd containing the higher selenium wncmtrations, the authom 

sugge~tedthat the decreased growth was caused by a reduced palatability ofthe seleniferous food items. 

This is a common obsmation abo noted by Hilton and Hockon (1983) and Hilton et al. (1980)and 

apparent in CoughIan and VelQ ( f 989). Given the no observed effect to larval survival and the apparent 

non-toxicologicateffect on growth in the Ogle and Knight study, the ShfCV for fathead minnows does 

nat include the 5.96 1pg/g dw c h i c  value. 

Applicsbb chronic data for bluegill suS ih  can be p u p &  according to fidd exposure versus bboratory 

exposure. In same field studies, chronic tolerance to selenium appears ta be much higha than in 

laboratory studia (Byson et al. 1%5a; Lwly  1993b). 

In the Bryson et af. (1984, 1985a) and Gillespie and Baumann (1986)studies, the progeny of females 

colIected fram a selenium contaminated reservoir, Hym Reservoir, Pemon County, NC and artificially 

crassed did not sunrive to swim-up stage, i ty~pectke of the origin of milt used for fertilization. 

Measwd waterborne s d a k m  concentratiom prior to the experiments ranged ffom 35 to 80 w/L. The 

whob-body tissue selenium wncentratiion in the female parent associatad with this high occurrence of 

mortality of hatched larvae was 43.321igig dw tissue, as reported by Bryson et a!. (l985a), and G 2 .I6 
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all ~wirn-uplarvae f r m  the Hyco Reservoir females were edematous, none of which survived swim-

up. Thew chronic eEect i.hsue v;tlue9 are in line with the BC, catcu4,zted for the O G G U Z T ~ G ~of 

deformities among juvenile a d  adult h h e s  &om the family Centtatchidw wlirxted from Belews Lake, 

S d g  dw (see h l y  W3b, 'Tabte 4). 

In contrasg the chronic effects threshold for larval sunrival in a combination laboratory waterborne and 

dietary selenium exposure (Coyfe et al. 193 ) ,  or aten a long-term mmocom exposwe (I4~;rmanuket al. 

19%), occurs at concentrations appmximately 3 times lower than &ose recorded above (TabIt:4). In the 

Coylr: et :ti. (19%) study, two-ywr old pond rewed bluegill s d ~ hwere exposed in h e  hboratoy to a 

nominal 10 pg SeiL in wata  (measured ulncentrations in respective dietary mtmcnte, rangittg &om 8.4 

to 2 1@I,) and fed (twice daily ad Itbrtmi) Oregon molst pellets containing increasing concentrations of 

sebno-L-methionhe. The Gsh were grown undw. thme bst conditions for 140 days, Spawning 

frequency, fecundity, and k h  were monitored aft:rsr 60 days when s p ~ w n b g  h g a n  20 OCOUT, 

There was no effect of the of the highat dietary selenium concentration (33.3 irg Selg dtv) 

in conjunction with waterborne seImium concenttations meragin f 1wiL on adult growth, condition 

factcn; gonadal somatic index, or the various rqmductjw endpin$ (Appendix H).The survival of 

newly hatched larvae, iiowever, was markedly reduad; otlly about 7 percent suwived to 5 days post- 

ltatch Regression atlalysip, on armin square root transformed fry sutvivaf data 5 days pmt-hatch rmulted 

in a calculated EC, d 8.95 pg Se/g dw t k s w  (Table 4). 

Hermanutz et al, (191)%),as corrmtnxf by Tan et at. (1999), exposed bluegill sunfih .to sodium selenite 

spiked into artifrrcizrl streams (nominal test con~wtrarions: 0,2.5, 10, and 30 pg SdE) which entered the 

food web, &us providing a simulated fir;Id-type exposure (waterborne and &&ry selenium e x p ~ w e ) .  A 

series of three studies were conducted over a 3 yeas period lasti anyvherc: h r n  I )  to 11months. 

Spawning activity was monitored in the stream, md embryo aad lawail obsmatiorrs were made In si& 

and Erom fertilized eggs thken firom the streams and incubated in egg cups in the laboratory, Nme of the 

adult bluegill exposed to &e highest c e n ~ n ~ r a t i o n  of selenium in the water (mean maasured 

concentration qua1 to 29.4 pgL)survived. hcidarce of edema, hemunhage, and lordosipl in the larvae 

incubated in egg cups and qmvned from fish exposed to 10 pg Set% were 10#,45 and 19 pe~eent, 

respectively (see Hemanutz 19% in Appendix H). Such health problems were not obwved in Imae 

from fish that not exposed to elevated cancenbations of selenium &mXrol batrrtent). Raterr of 

edema, hemorrhage, and fordosis occurrence in larvae (egg cup data) tiom fish exposed to 2.5 pg S& 

5 4 hlbrch 2002 Drafi 

exprimant, Study 111consis of Ule drlition rvf new adult bluegill to the same streams that received 

the 2.5,10 and 30 pg/L sodium selenite during prcrvim studi ,but with aU dming of selenite halted, 

fls cqmsed only to d i a t q  selenitlm prmmt in the food web ascmnlated selenium to 

setmiurn was alsn pcesmt 

b o a s t m t h i g  the importancr: of d id  on selenium ilccmul;ction. There were no effects (no effect on 

larval survival, 0 pexmnt d&mities, 0 percent hmouhaglng), on the bhegill progehy in Study fII wen 

&om fish that accumlatcd 11.7and 14.5 dw in the recovering 10 pg/L strcams, and 17.3 p@g dw in 

the recovering30 j@L h a m .  The lack of any effect iwi the Study JII larvae suggesb bluegill are more 

sensitive to a combined aqumw and dietary selenium exposwe than they are to dietary only selenium. 

Data fmmL m l y  (1993a) indicate that over-wintering fish may be more susceptibfe to the e%xh of 

waterborne arld d i a r y  selenium dus to increased emsitivity at low temperature. The authors exposed 

juvenile bluegill eunf"x8h in the Ihoratory to waterborne (1:1se1mite:setenate; nominal 3 pg Sefl,) and 

foodbone (seleno-L-methionine in Tetra%; nominal5 pg Sts/~rtw &d)selenium for 180 days Tests 

with a control and -treated fish wem run at 4'C and 20°C with biological m d  rrelmsnium measurements 

made m~ry60days. Survival, whabbody lipid emteat, and oxygm cansumptifin were unaflfected 

cmpated t~ control fish exposed at 20% (whole-body sdmiurn concentrations qua1 to 6 pg'g dw), 

w h a a s  fish exposed to the combinsfion low-lml waterborne and dietary setenium at /PCexhibited 

8igniR.cantIy elevated mortality (33.8 percat) relative to co~trofs (2.7 percerrt), 2nd exhibited 

sitgnific$ntly greater oxy ed iipid content, which atr: all indicative of an 

additional s&ma bad, The chronic value for juvenite bhregill sunfish exposed to waterborne and dietary 

selenium at 4'G was (73 p@g dw tksue. 
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suggesting tlre possibility of tolerance b u g h  phyiologleal or gatetic adaptation of the previous 

expos& bbluegilI population at Hyco Reservoir. 

Acquisition of tolerance to selenium has also been implied in fhe titeratwe for otber fish spwim. For 

exampb, Kmnedy et al. (2#QO)suggested that the c u t t h a t  trout collected fkom a &earn containing 13.3 

to 14 5 118 SeiLin the water column were tolerant at the cellular lml explaining their abifity to develop 

normalIy in the early life stages. Kennedy et al, rqortltxi the overall frequency of larval deformities in 

the exposed population was less than 1 percent, and in one fkh containing e g p  with 81,3 pglg dw, there 

were 0.04 percent pre-ponding deformities and 3.3 percent larval mortalities. Other than the Kennedy et 

at. study, tolerance tn selenium at the apparent most sensitive endpoint to fish, embryo-larva1 

deveiopment, has not been reported in the literature and ib reality is uncertain at this time.However, 

given the need to protect sensitive populations of species, the chronic values for the &tidies in which eggs 

and larvae were obtained from bluegill adults &at were exposed to elevated selenium fur multiple 

generations (i.e., Bryson et at. 1984.: Bryaon et al. l.985a; Giliespie and Baumann, 1986) were not 

inclmied ia the SMCV calcuiatiun. 

Adorme sax~tdrs(Striped bassf 

The only remaining appficable chronic value for selenium was determined &om a laboratory dietitry 

exposm conducted using yearling striped bass (CoughIan and Velte l989), During the experiment, the 

bass were fed contaminated red shiaem (38.6 pg Ser'g dw tissue) &om Belews Lake, NC (treated fish) or 

g o b n  qhiners with low levels of selenium (1.3 p@gdw tissue) purchased fnom a comme-rcial supprier 

(control fish). The test was conducted in so8 well water and tmted up to 80 days. f i r ing  the 

experiment, ail fish were fed to satjation 3 times per day. Controf fish grew well and behaved normally. 

Treated ftgh behaved lethargically, grew poorly due to a sipifi'icant reductiofi in appetite, and showed 

histologicat damage, all eventually leading to the death of the animal. The final seienium concentration 

in muscle of treated striped bass averaged Erom 17.50 to 20.00 pg/g dw tissue (assumitig 80 percent 

moisturr: contcnt), which was 3.2 to 3.6 times higher than the fmal selenium concentrations in control 

striped bass, which averaged 5.500 pg/g dw tissue. Using equation I to convart the selenium 

concentration in muscle tissue to a selenium conc~mtration in the whole-body, the chronic value for this 

species was debmined to be ~17 .50&g dw (Table 4). 

Fornulation of the F h d  Chronic Value (FCV) fur Selenium 

The lowest GMCtr in Table 4 is for blwgill, 95 pg/g dw whdo body, which ih~the geom~tricmean of 

chronic vague from thr; laboratory study of Ctryie et al, (1993), the taboratory study of Lemly (193a), 

and the macrocosm exposure study of H m a n u t z  et at. (19%). The "less than" values tabulated for 

Bqmn et at. (1984) and Gillespit: and Baumann (1986) for Hyco Reservoir bluegill did not contribute to 

this mean because Uley only indicate a chronic value in a range that includeti 9.5 pg/g dw" 

The Table 4 results for E3ryson et al. (198%) and L m i y  (199%) were abo not used irt calculating the 

bluegitl GMCV. Bryson et at. (198%) indicated a chronic value for fiyca Reservoir bluegill somewhere 

between 19.18 and 43.43 pg1g dw. Lmly (1993b), appearing in Table 4 under the category 

Gcntrarchidae, the family that includes bluegill, yielded a Belews t a k e  chronic EC20 of 44.57 pg/g dw, 

again substantially above the GbKV o f 9 3  pglg dw. It is not known whether historical expasure to 

elewted selenium mcentrations, such as occwrsd at %dews trike and Hyco Reservoir, dependably 

lead to this magnitude of increase in the chronic tolerarrce of resident fish. 

The Lemly (1993at) taboratory results, indicating a chronic value ~ 7 . 9pgig dw, are not cumplettely 

comparable to the other resuits used te calculate the bluegill GMCV, Lemly (193a) involved an 

additional mtu~a1stress, exposure to a winter low temperature of 4°C. This appeared to reduce the tissue 

conc~~tratilmassociated witb reduced survival. Because this stre39 occum mnually to one degree or 

another in nearfy alt the country, "theFCV was towered to 79 pgig dw. Mthuugh the litepnture contains 

little Information m the temperatun;-dependen= of selenium toxicity, ternly's study (further 

summarized in Appendix tf)was judged to be sufficiently d&itive to mei t  lowering the FCV. 

The Guidelines indicate &at the chronic criterion (in this case the FCV) ig intended to be a good mtimatc 

efthe threshold far unacceptable eEect. Ttte Guidelines point out that the threshold for unacceptabie 

affect does not equate with a threshold for any advent e%~ct,Some advene effoct;4, possibly even a 

small reduction in survival, growth, or repmduction, may occur at this threshold If bluegili is as 

smsitive as indicated by the lwrnly (1993a) results, a minw reduction in survival {compared to 

populations accumulating 1es:ssw concentrrttioats of sclmium or exposed to less severe winter 

temperatures) would occur at the FCV. Ncsvwthelas, other studies, thoge of Lemfy f 199%) and Bfvson 

et ai. (198Sa), sugge~tthat historidly exposed populations would not be as sensitive as the organisms 

studied by L m l y  (1993a). 
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The FCV may not nizessarity protect fish in artificial mvironmentswhere they ure exposed only via 

water and not via diet. If the organisms are provided with tin uncmttamhatrtd diet. &en exceedingfy high 

uater concentrations, possibly above the acute critetion, arcs needed to elicit &ects, but such effects may 

occur at tissue concentrations below the FCV (Cleveland et al. 19% Gissel-Nietsen and Gssel-Nielsen 

1978). This is not a practical timiltion, however, since watm-oniy aepsare: of sdcxrtiam ig not 

representative of the actual exposure of selenium to aquatic organisms in the mvirmment. 

Although this aquatic life criterian was not developed with the itrtmt of protecting terrestrial wiidlifk? the 

FCV 19 expected to hc protective of birds dependent on an aquatic f w d  chdin. Adverse &ects to 

waterfowl, shorebirds and piscivoms birds have &en associated with elevated selenium concentrations at 

several western locations, notably at Kwterson Rmervoir in the San Joaquin Valley, California (Burton 

et ai. 198%; Home 1991; Ohlendarf 1986; Ohlendarfet al. 19$6a$, Saki 1986a,bf. An effect level was 

determined in the laboratory by fleinz et al. (1987)through feeding adult mallards and their ducklings 

food that contained selenite or selmmethio~ine. The number of 21-day OMducklings per hm wax 9.7 

for the controls and 2.0 for the animals that received food containing 10 pg/g selmom&ionine. The 

treatmentsreceiving It) and 25 j&g selenite produced 8,1 and 02ducMing per hen, respectivafy, Food 

containing f 0 p@g selenomethionine resulted in nearly tm t ime  as much selenium br e 

containing 10 pg!g selenite. $elenome&ionine resulted inmore selenium in egg white than yolk, but the 

opposite was true for selenite. Adult mallards fed diets containing 10 pg/g se1meDL-mctfiionhe for 76 

days (Heinz and H o f i a n  f 998) displayed reduced htching success, mduced survival of ducklinp m d  

produced a higher percentage of deformititxi when compared b the control group. Adults exposed under 

controt conditions produced an average of 7.6 young per female, and 6.1prcmt of the embryos had 

deformities. Fmates fed 10 i"g/g selenomethioniae; produced an average of 2.8 young and 36.2 percent 

of the embryos had deformities. 

A way to estimate risk to birds is to wmpare the.FCV to e f f i t  levels derived for selenium in the did of 

pisci~orus birds. Opmko et at. (19%) derived cfrronic No Observed A h m e  Effect Levels ( N o a t )  
and Lowest Obsmed Adverse Efkct Levels (LOAEL) for three piscivom birds: belted kingfisher, great 

blue heron and osprey, using the mallard data generated by Heinz et 81. (1987). From the NOAEla and 

LOAELs, they mlcuIated the dietary concentration in food ofthe contaminant that would result in a dose 

equivalent to &e NOAEL and LOAEL (assuming no expornre throueJl other enviromentd media). The 

chronic values for these birds, including the GM of the two dietary tweb, are given in the following 

tabte: 

* ' . '  . '  ' , " '  

-7 

Dietaw Levels"for Sdenite I 

Dietary Levels" for Sei~omethionlne 

dietary level that wouid dietary level hat wouXd dietary level that would 
result in a dose result in a dose result in a dose 
equivalent to the equivalent to the equivalent to the 
NOAEL, pg'g dw h/WTC, &g dw 

a Converted f m  wet weight to dry weight using a moisture content of0.80 W.S. EPA l98Sb). 

Comparing the FCV with the dietary levels that would result in a dose quivatent to the MATC indicates 

piscivorus birds would be p b c h d  fromunacceptable eM'ects if their d id  {fish) is maintained or kept 

b l o w  the FGV. This assessment assumes that there is minimal exposure of selenium from other sources. 

Opresko et al. (1995) estimate the concentration of selenium in water needed to produce effects tit the 

NOhEL and l,OhEI, for these birds ranges from 6,800 to 8,700 p&, which is approximakly 1000 

times the concentration of watm in which fish woutd be approaching the ECV Iwel. Expasure of 

selenium to these birds through the inkke of water at 1,000times louw than the effect level twuld 

themfore be a minimal exposwe. 

FCV Reiative t5 Nabmi Background Levels of Seledm in Fish 

As an essential element, sdmium natural& occurs in all living things. Since selenium is found in all 

!&h, two questions arise. 1) How close is the FCV of 7.8itgi'g dw to natural background kweh in fish, 

and 2) bow frequently do natural selenium tissue conmtrakions exwed the FCV. The latter situation 

would pose problems in the implementation of the FCV act an ambient water quality criterion. 
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h part o f t l~e  Nationat Contaminant Blomonitcrring Progm, the LLS. Fish atld Wildlife Senice 

colbcted fish from 112 sites distributed evenly across the U.3, during 1979Uuulugh 1981 and measured 

several contaminants including selenium (Lowe et al. 1985). Sef.ertlim, measured in 991 hh 

representing 60 diEwent speciee, mnged from 0.3 to 10.5 Clgig dw and had an overall avera8e and Distributionof selenium concent 
standard deviation of f -9 * f .4pgig dw. 

in tlSGS's National Wabr Quality Aexwment (NAWQA) propam. NAWQA is intended to measure 

water quallty in a smpling of smalkr watershed$having Iutow~iland m. The categories of such land 

use gpan a wide range, and include residential, industrial, agilrutturd, and mixed,among othem The 48 

sites evaluated for this comparison excluded watershe& with land use li&d as anything other thin 

"refwace". h a n g  &we refwerace sites, whale body fish tisgue concentrations ranged from 0.7 ta 

9.83 t"L?/gdw and had an overall average and standard deviation of 2.99 -r: 1.96 

distribution of both these data setis indicates that the FCV would not be in the range of natwal 

background concentration for selenium in over 98 percent of fish collected across the tlnltrxf States 

(Figure 6; Appendix I). The FCV 1s therefore s&cientfy greater than nahiral selenium levels .that 

unavoidable exceectances of the miterion ate unlikely. in fish [pglg dw] 

-
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The avaihble data for sefenhrn, a&ui td  wing the procedwes described in the "Guidelines for Deriving 

Numericat National Water Quality Criteria for the Prowtian of Aquatic Organisms and I%& Lkes'' 

(Stephan et ai, 1985) indicate that, except possibly where: an unusually gensitive species is important at a 

site, &altwi&er aquatic life should be protected ifthe coneentratim of selenium in whole-body fish tissue 

do- not exceed 7.9pg!g dry weight, and if the shart-m wefa P eont?enkationof selenium dissolved in 

the water seldom exceeds 185 pgL. 

Tho available data for selmkm, evaluated as above, indicate that saltwater aquatic life should likewiw 

be protpcted ifthe:short-term werage wnmbation of dissohed selenium seldom exceeds 12"f!L. If 

selenium is as chronically toxic to saltwater fishes as it h to frwhwater fishes,the status of the ftsh 

community should be monitored ifselatium exw& 7.9 irgig dw in the whole-body tissue of salt water 

fishae. 

Implementation 

As discwilsed in the tVater Quality Standmds Regulation (U.S. EPA I983b3, a wata quality criterion for 

aquatic life hm reguhtary f o m  only &er it as been adopted in a state or tribal water quality standard. 

Such a stttuldard spedfia a criterion for a pollutant that is ca~isttentwith a particular dekgnated me. 

With Chc cmcumnce of the U.S. EPA, state5 and tsi designate one or more uses fw each body of 

ent thereof and adopt cribria &at are consistent with the ayes (U,S EPA 1983c, 198%). In 

each stmdard, ilstate or tribe may adopt the nationaf oritmion (ifone exis&), or an adequately justified 

stabspcific or site-specific criterinn. 

Statespecific or site-spec$@ criteria may include not only criterion cconen&ations (U.S. EQA 1983~). 

but alm ahtte-specificor site-specific, and psssibIy tya1lut;znt-specit-ic, dnrations of averaging periods md 

frequencies of aflowtd etxcursiiclns (U.S. EPA 1%5c), Recause thc chronic criterion is titwe-baed for 

sehium, the averaging period ody  applies to the a& criterion, which ir defined as a sho+tm 

average$ based an the nature of rhe toxicity tats used for its derivation, and the sped at which effects 

may occur in rtuch tests. Implementation g u i b  on using criteria to derive water quality-based duent  

Iinits is available in U.S. EPA (1985~and 1987%). 

--+ 
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PREFACE C INTRODUmBN 

Under section 304(a) of the Cfem Water Act, the U.S. Enviromend Protection Agency (EPA) publishes 
ambient water qt~ality criteria which sewe rn gaidance to Skies and Tribes for setting enforceable wnter 
quality standards. Water quality stmdmds f m  the basis for establishing potldant dischsuge limits under 
the National Poflulant Discharge Etirninalion S y & m  (MPDES) and for setting Total Matrimm Daily Loads 
(TMDts). Given the importance of 304(a) criteria to the regulation of pollutant dixharges to the Nation's 
waters, these criteria must be reviewed and revised periodically to reflect the latest scientific information. 

Seltmwn is one chemicai for which 304(a) aquatic tife criteria have been derived, but which is cwrmtly 
undergoing review by El?& Selenium exhibits a number of chcmical and todcologicat properties &at 
complicate the derivation of numeric aquatic life criteria. Xmong these m:(I $ its existence in a% least four 
diifer~nt oxidation states in the quatic environment, (2) its propensity to bioaccunlitl&e in aquatic food 
webs, and (3) its ability to convert between diEferent chemical forms. 

On May 27 and 28, 1998, EPA sponsored a workshop entitled: P e t .  Consultation WorIrsI~ap08 Selmirm 
Aq~ctricToxici~md Bionrctmulnliotl. The goal of this peer consultation was to obtain early assessment 
of the state ofthe science on various technical issues associated with deriving aquatic life criteria for 
selenium, This document presents the proceedings f m  this workshop and is considered by EPA to be a 
valuable technical resource for future refinement of EYA's aquatic fife criteria for selenium. 
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Background 

Selenium, a metalloid that is relewed to water from b naturd a d  arrtllt-opognic sources, can he highly 
toxic to qtl;~ticlife at mlt?lPively low concenlrottims. Selenim is dsa an esserrtiali trace nutrient for mmy 
aquatic and tonestrid species. Derivation of aquatic fife criteria for selenim Is complicated by its complex 
biogeochemishy in the aquatic: enuhnment, Specifically, selenium can ellist in several different oxidation 
states in water, each with vaqirq toxicities, and can undergo biotmsfomations between inorganic md 
organic funns. The biotrmfomation of selenium can signScatrt1y alter its biosrvail&btbility and toxicity to 
aquatic organisms. Selenium also has been shown to bioaccmufate in aquatic food webs, which makes 
d i e t q  exposures to selenium a significant expowre pathway for aquatic organha. 

The mast recent nqudc criteria for selenium were derived by the U.S. Envirormeul.tal Protection Agency 
(EPA) in 1987. At the time oftheir pt~blication, these criteria could not be conveniently adjusted to 
account for the combined toxicities of different selenium f o m ~ ~  Since &en, a substantid body of 1itera.t~u-e 
has accumulafed on X$e quatic toxicity of different selenium farm [in combination and in isolation). In 
q m s e  to this and other new information, EPA has initiated an et'fort to evatuate and revise acute and 
chronic aquatic life criteria and site-specific criteria midclines for selenium, 

As park of this effort, EPA sponsored a Peer Consultation Workshop on Selenium Aquatic Toxicity and 
Bioaccumuiation on May 27-28, 1 8. This workshop brought together nine experts on the aquatic 
chemistry and biology of selenium to discuss techtlicd issues underlying the frehwater aquatic life chronic 
criterion. The discussion among tPle expertt; was gdided by questions posed in a technical c i s~ge  written by 
EPA. Wilt: focusing on imua related to the chronic criterion, the charge a h  touched on technical 
questions pertinent to acute criteris wildlife criteria, and site-speciflc criteria guidelines. The output from 
this meeting (recmmendations in responss: to the technical chfuge) will be considexed by an EPA-
estabiished work group that wiH be responsible for revising freshwllker selenitm criteria and for developing 
guidance for site-specific criteria. 

fme the wo&sbop, the experts submiittad individual responses to tke questions in the technical charge. 
At the workshop, the experts heard prerscntations by two leading selenium researchers; they then 
collectively discused the questions in the technical chgge md related Iswes. This report presents the 
results ofthis peer c-onsultatioa. Section I1 afthis report presents the chair" ssummasy of the overarching 
themes and remmmendations that emerged from the workshop. Sectiw III summarizes t l ~discussions 
and specific conclusions concerning each question in the technical chiuge. Section IV summarizes 
comments presented by observers at the meeting, Section V lists the refereaces cited in the report, 

Workshop materials, including the agenda and lists of experts, presenters, and observers, are provided in 
Appendix A. Appendix I3 includes the technicat chabge to the experts md background materials. Appendix 
C presents the experts ' premeeti comments. Additional references provided by experts, presentation 
materials, and observer presentations are included in Appendices D, E, and F respectively. 

Dr.Jemette Wiltse, director ofthe T-Iadthand hologied Criteria Division of EPA's mce of Water, 
opened the meeting and welcomed participants. She said that the peer consultation process allows EPA to 

A-1 97 Section A - Organizations 



benefit frmn the knowiedl;e and experience of experts in the field, obtaining better undemmding of the 
problem and new pempectives+ She thanked the e w r t s  for their time and effort. 

Ur Witbe commented that metats present a technically complex problem when developing water criteria. 
One key issue is the balance between ?nu&cimcy and toxicity Many metats (including selenium) are 
required by organisms in small amounts, but are toxic in lager amounts. She predicted that t te  expem 
would find the selenium discussion challenging and thanked them again for participating in the comultation. 

Keith Sappington, also of the I-Iealtl~ and Ecologicd Criteria Division, then presented an overview and 
background of the revision of EPA's ti.eshwater aquatic life criteria for selenium. He said that the purpose 
of the comuttation was to provide an early assessment of the science on a number of the technical issues 
associated with the criteria, and that EPA would use this information as a basis fur moving forward through 
the criteria revision process. He explained that the impetus for EPAAs review of the selenium criteria 
included: 

New data and concern over the level of protection (too high or too low?). 

Ecological importance (as selenium is both an essential trace nutrient and a toxicant), 

* The need to addzss the toxicity and bioavahbility of different selenium forms. 

The need for site-specific criteria modification procedures (taking into account 
hioaccumulation and food-web exposure), 

He added ihat some fundamental issues EPA is facing in the development ofthe new criteria include 
rftitennaning in which environmental compafEment to express the criteria, establishing the duration of the 
averaging period, and identifying the key factors aecting the taxicity md bioaccumulation of selenium. 

Mi- Sappington emphasized that the focus of the peer consultation would be on technical issues underlying 
the freshwater quittic life chronic criterion. He reminded the experky that discussion of risk management 
or poticy decisions would not be appropriate to this f o m .  We discussed the key steps that EEPA would 
undertake in its criteria review pracess and concluded by presenting a rough timelint for the development 
of the revised criteria (See Appendices B and E far more detail.) 

Dr. Anne Fairbrother. the workshop chair, &em discussed the workshop stmdure and objectives, reminding 
experts again to focus only on reviewing the state of the science; she added that waterbirds would not bs: 
considered ia the discussion. (See Appendix E for presentation materials.) 

Opening Presentations 

Dr. A. Dennis 1,emly ofthe Department of Fisheries and Wildlife at Virginia Tech Wniveiersity gave a 
presentation entitled "'Belews Lake. L~ssons Learned." (See Appendix E f ir  presenlution materials.) 
IkIetvs LA& is a reservoir in the northwe&em Piedmont area of North Carolina. The reservoir is 
hydrologically divtded by a highway crossing into a main lake and the "158-Arm." The main lake received 
sdenmm input from disposal of waste ash from a coat-frred power plant. Inputs occurred over a 10-year 

period, stapping in 1985. The combination of a period of ongoing inp- md a period of declining 
selenium ca~centmtions has allowed researchers to obtain a p a t  deal of idonnation on tissue residue 
levels and effects. Dr. Ixrnly's stunmary ofthe key infomatian gained f r m  research a i  Mews Lnke is as 
follows: 

Main take Studies: 
A concentration of - I0 ~4% dissolved selenium ( a b u t  $0-90% selenite as it entered the lake) can 
bioaccumulate in aquatic food chains and cauw n~assive reproductive failure in warm-water fish. 
Centmcl~ids (e-g., largemouth bass, bluegill, crappie, sunfish) are among the most sensitive to 
elevated selenium; forage species swh as red shiners, fatl~ead minnows, md mosquitofish art: 
relatively tolerant (Cttmbie arrd Van Horn, 1978; Lemly, 1985). 

Once ecosystem equilibration to - 10 p@L has occumd in this type of a reservoir setting nah1sal 
removalicteansing processes operate very slowly. Elevrtted residues and toxic (teraiogenic) e&ds 
in fish were evident 10 years after selenium inputs stopped and waterborne concerrtrations dropped 
below 1 @, (I dmiy, 1997); consumption t-idvisories are still in effect became of public health 
concerns. Complete recovery c-an be on the order of decades. 

Dietary selenium was the most important source leading to effects in fish. Across years, the 
sediment'derrjtal route of exposure delivered the most consistent dose to fish (i.e., residues in 
benthos were consistently high). However, within a given year, residues in the 
w&erbome!plmktonic route of exposure were occasionaliy as high as in the benthic pstthwy (70-90 
w'g dry weight, especially in sumnz~). Tkw, each route of exposure defivered a toxic dose to fish. 
Planktivmes, omnivores, insectivores, md piscivores were all similarly affected. 

158-Arm IFitidies' 
Concentrations of 0.2-4 pgJL dissolved selenium in the 1 $8-Am bioaccutnulated to levds that 
caused teratogenic deformities and chronic setenmis (pathological lesions) in sensitive fish species 
(e g., bluegiH and green sunftsh) (Sorensen et a]., 198Lt; Lm~ly, f 993% 1997). 

Concexltrations of 0.2-4 pg/L dissolved selenium bioaccumuiated to 125 w1g dry weight in aquatic 
food-chain organisms. This concentration is over five times the chronic dietary toxicity threshold for 
.Ere&wattx fish and aquatic birds, as determined in laboratory studies (i e., 3-5 ~tgfg; kmly  199%). 

Setmiurn concentrations in fish (especially bluegill) reahed levels equal to or greater than those that 
cawad reproductivr: failure in artificial crossa ofbl~egill fkom a sister lake (Hycn Reservoir; 38-54 
pgjg dry weight whole body cancerrtrations in fish; Cumbie and Van Mom, 1978; Hoil&nd, 1979; 
Crillespie and Baumm, 1986), and reproductive failure in laboratory feeding experiments with 
bluegill (I3 and 33 pgJg dry weigtrt in fish diets; Woock et d., 1387; Coyle et aid,, 1993) 

Related Laboratory Studies: 
Exposure to waterborne (only) selenium (selenite) at concentrations of 10 &L docs trot 
survival ofjuvenile bluegill, Although some bilxmcentration occum, residues in tissues clr, not 
reach the toxic threshold (Ixn~ly+ 1982). 

Conditions mimicking those in the Belews 158-Arm (4-5 pgil, dissolved setenium; 5 &g Qry weight 
dietary selenium) can induce phy~iologicd aard metabolic stress in young centrarchids, resulting in 
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significant matdity during cold weather due to Winter Stress Syndrome (Lemly, 1993~.  f 9%). 
'Il~us, tinze of year may be an important factor in the toxicity process when concentrations are near 
the current EPA criterion for chronic exposure (5 pg/L)* 

Conchlsions: 
Recause ofthe extmsive and ~ q i d  of fish ftshpopulations, the main body of k k w s  Lake has 60lI&~se 
received most of the research focus and notoriety. However, the 158-Arm provides valuable 
information on selenium biaaccuniulation and eRects when waterborne concentrations are below the 
EPA national criterion for chronic exposure (5 pgit). 

Historic atld current reference to the 158-hm? as '"unaffected" (e.g., EPA 1998 Draft Field Study 
Summary) ape incorrect. Multiple lines of evidence from this field site, (diagnostic residues, tissue 
pathology. temtogenic defmiities) as well as associated faboratory studies (simultmeous waterjdiet 
exyowres), indicate that selenium can become toxic to fish when waterborne concentrations are 4 

or less. l'he affected taxa include widely distributed, economicalty mand recreationally important 
species such as largemouth bass and bluegill. In this type of field setting, the threshold for 
detrimetltal impacts is well below 5 MIL. 

The most rensitise biological endpoint for detecting toxicity in fish (that has demonstrated imp& at 
a poputation and community level) is reproductive failure ( i.e., teratogenis deformities and 
associated ernbryora~ortality that occur shortly after hatching). Winter Stress Syndrome may be tt 
more sensitive indicator but it has not been confumed in field studies, 

From a toxicity perspective, the point of effect is the fish's ~pmductive tissue ( i.e., eggs). The 
toxic threshold for selenium in eggs (10 lySig dry weight) is ~wnsistent regardless of the source or 
chemical &nn of selentum in an aquatic system, Pairing water and egg concentrations gives a direct 
source-fate, cause-effecl linkage that integrates all asp~%sof the selenium cycle. The existing 
national field database suggests that a single water-tissue method for setting criteria can be applied 
equally to both selenate and selenite dominated systems. 

The practice of dowing exceedrurces in meeting water quality criteria is not supported by field 
evidence of effeds. For example, current EQAguidelines allow up to 20 pg/L as an ambient (lake- 
wide) concentration once every 3 years, The concentration of waterborne selenium in Welews M e  
reached this level cmly once in 10 yarn* yet 17 species of fish were eliminated. 

In response to a question on the origin of the 4 jg/L of sefenium in the uplake arm. Dr. Lemiy replied &at 
it must have come From backflow from the main lake, because he doubted that there tva?si&nificant 
contribtrtion from <atmospheric deposition. Dr. Teresa Fan asked whether it had actually been determined 
that s e i m i m  was irlcorporated into proteins in the species with which Dr. Lemfy war; working. Dr. LemIy 
said d w e  had been some speciation work done, but that he did nat know if there we* differences between 
r~losqultofish and blued11 in terms of selenium incorporation into protein. He said that this was one 
possible explmation for why mosquitofish (accumutate higher tissue levels of selemum I J I ~ ~bluegills yet 
show fewer efle&. Dr. Steven Hiunitton asked about Dr. Lernly's statement th& 10 @g of selenium in 
fish e g g  is correlated with 5 pg'g in the food chain and 2 pg/t in the water column. Dr.h m l y  replied 
that this statement was based on both data from the Belews recoveiy period and data from other takes. 

Dr.George Bowie of TetraTech gave a presentation mtitled "Modeling Selenium in Aquatic Ecosy~ems," 
ztnd referred to the paper "Assessing Selenium Gycting and Accctm~~liitionin Ayuitlic Ecasy~tsms" (Bowie 
et id.,1986). (See Appendix E for prsentation rn&erials,) The model was sponsored by the Electric 
Power Resetarch Institute (EPRI) and was developed in conjunction with a major rosearcI~ program, The 
research had two major components: toxicology and biogeochemical prweses. Dr. Eowie? prexentiation 
focused mWee offhe five major camponem of the model: cyclin processes in the wter colturtx? and in 
the sediments, and accumulation in tissues of organisms. 

For each of these areas, Dr. BOW^ described the processes in the model, discussed m a s  of uncertainty or 
limitations in OUT undemtanding of these processes, and showed the results for an exmaple application to 
EIyco M e  to illtlvtrate which. processes are most important. He used these results piits some of his 
experimental results to discws the response times of ,quatic organisms to changes in selenium exposure 
and the effmts of water quality variables on selenium uptake. Since the model description, I-Iyco 
application, and conclusions are covered in the paper, Dr. Bawie Ii&d the main points concerning 
uncertainty, phmacoklnetics, and water quality effects on uptake that are not included in the paper. 

Water-Column Uncertainty: 
Organic selenides represent a lumped selenium pool that includes many different selenitm 
compouilds which are poorly tmdmtood and most of which cannot be measured with tun-ent 
andyticaltechniques. Some, such as selenomethionine, may be very biologically reactive while 
o thm may be much more refractory. Mod of the organic selenide pool is not selenomethinnine 
since the high uptake rates measured in the lab are not consistent with accikmulation levels and 
organic selenide turnover times observed in the field. 

Sediment Uncertainty: 
Sediment selenium accumulation depends on settling of particulate selenium (plankton. suspended 
orgmic detritus, elemmtrrl selenium, selenite adsorbed on clays), diffusion of water column 
inorganic selenium into rrediment porewaters foilowed by rapid reduction to elemental selenium in 
anaerobic sediments, and decotnpasition of organic detrital selenium in the sediments. In Lakes where 
sediments are wdIy  anaerobic below a thin oxidized microzone, diffusion of inorganic selenium and 
subsequent reduction to elmental sefenium is one of the most important processes. However, in 
other typm of systems where the sediments me tterobic or anaerobic at much greater depths, other 
accumulation processes wodd be more important. Selenium speciation dab in other types of 
systems ate currently lacking which limits an asessment of accumulation mechanisms in these 
sytems. Sediment selenium concentmtions depend not only on tho selerriurn fluxes into the 
sediments, but also on the sediment deposition rates (md sediment transport rates in flowing 
systems). This makes sediment selenium wncentratim very dependent on site-specific conditions. 

Food Web Acclur~uiation Uncertainty: 
Most research on selenium accumulation in aquatic organisms has focused on planktonic food webs. 
Bmthir: invertebrates can be an important source ofsefenium accumulation in fish, and since the 
sediments contain mast of the historicd sefenium loadings in q1tittic ecosystems, delritd and 
sediment pathways to beMthic organisms could be extremely important. Bacteria accumulate 
sdenium to tevels several times higher than algae, so sediment bacteria associated with organic 
detritus could be an important source of ssfenium accmdation in benthos, Much of the sediment 
selenium in l&s is eIementa1 selenium, which was recently shown to be bioavailable to benthos 
(though organic selenium assimilation efEciencies are severd times higher). The selenium 
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concentrations in organic detrii-ill particles, rnsocisted tdbadria, and the amount of elemental looking at this relatiionship alone is not a good approach for a binacicumutative compound likt. s~leniutn. 
salenim &e&d during f~(:dingtare what determine selenium a~cmulation in bnthos, not tbe Many ofthe exprtc; noted that the most sensitive Fully aquatic species are fLsh specie md that diet is the 
selenium concentrations in the hulk sediments. Systems with hi& sediment deposition mim or hi& primary exposure route, Also, there seemed to be a need to discuss selenium chemistry. 
sediment t m p o r t  rates could dilute sekniun~ concentrations in bulk sediments, even thau& the 
selenium content of the organic food particles renained the sme .  Next, Dr.Edrhrotker discussed the expertskomrneents on the reiationship between tbsue eoncentrations 

and either sediment or water concentrnt.lons, She aesaid thatthere had &en mixed responses on &IS issue, 
Response Rates of Organism Tissue Concenttatioras to Changes in Exposure: There was disageeme* on the state of the science; some ofthe experts said that the science base was 

Uptake and depuration experiments, as well w other studies in the literature, indicate that the time it good, while others said that ahere \;5wtoo littie d& The experts also disitt;reed somewhat in what fom of 
in whi~h tissue. 'fiere w s  ~ o m eagreement thatwater-tissue correlations are poor. takes to reach eqttilibritm starting from no pmious selieniurn exposure is on the order of a few days selenium to ma~urt" 

to a week fi>r dgae and bateha, 1 week for microzooplankton, 1 to 2 weeks for zoopIankton and tand th& diet-tissiie-eR& come fations are better. 
benthic invertebrates, and 3 to 10 month for fish. Since most fish eqmhwnfs are conducted with 
small fish in the Momttxy, 1-r fish in the field could respond more slowly. Food is  geaerally the Concerning the link between sedimmt concmMims and both water crmcmtrations d effects, Ur 
p r m q  route of selenium accumulation in consumer organism, and since the s d i m e n ~  respond Fairbrother said that there had been disagreement on several a?qec&of this question. Experts disagretrd 
much more slowly to changes in sdenium loadings than the water column, the benthic food web can about the Bitity to relate sediment concentmtions to either w&er-cofumn concentrations or effects in fish. 

the planktonic food web levels drop. Findly, Dr. Fairbrother said that same of the crsss-cuttifig isstles hrought up included sdenium continue to provide exposure to fish long & ~ t  
geochemistry, selenium kinetics within and between ecosystem compartments, and the differences between 

Water Quality E.ffect;~on Selenium Accumtaiatiion: lotic aYld tentic systems 
Sin= most selenium accmullrtion occurs at the bottom afthe food web md then moves to higher 
trophic components through food exposure, water quality factors tftat inflt~mce acct~nlulation in 
primary prodt~cerscar1 be very important. In experimental resemh with phytoplankton, thee  water 
quality variables had a significant effect on selenium upt& r&es (Rieciet and Sanders, 19%).Lxsw 
pH and low phmphak increased selenite uptake by s factar of abwt 4 or 5, and low mlphate 
increased selenate uptake by a factor of 2. 

Dr.Fan zsked Dr. Bowie 6 t h  elmentat selenium d& he was using fat sediments involved malflicd 
confimlatiotn. Dr. Fan cautioned that hher got lg  could not confirm usiw extraction methods that the red 
amorphous rnttterial secreted from aigae was eiefure&d selenium; &is material cmtained <10% Se and 
,"30°6carbomemm material, possihf-y polysaccharides. She sriggested a particulat' rrdyticd technique? 
that should be x~vcd for elemental selenium. Dr. Bowie replied that he was using results from Dr. Greg 
Cutter's work (Cutter, L991),but that Dr. Tarry Layton"swork (not yet published) &the University of 
California at Berkeley used the analytical technique referred to hy Dr.Fan md found h t  a significant 
portion of the sediment seleniut~ m s  elemental selenium. 

Chair's Charge to the Experts and NigMghts of Premecting Comments 

Dr. Fairbrother smmari~ed the technical charge glvm to the experts by E P k  and the experls"r~meeting 
responses to the q~ttstionsin the charge. (See: Appendix E for presentation materiais.) She not4  that the 
leaders of each discussion session would present the premeeting comments in more detail. 

Dr, Fairbrother repeated that the charge to the experkt was to address and commenf on technical issues. 
She asked the experts to identify the raEionale hkmd their comments md conclusions. assess the level of 
confidence in data cited, ancl discuss d m  quality. 

Dr. Fairbrother first addressed the question "What do we know about the rdationship between water- 
column measurements of selenium and biological effeds?"he said that the esperts gesle~ttlly a p e d  &at 
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foxidyl m the dietary route sf crsnc~tntc&oaand expmlare is s 
-that bioc01u?en@aIjonf~ctilrs(i-e., coficea&&ionin tismes divi 
appropriate 5bxuse with this c3u111pmd.In smma~y,water concen~&tianswe rcl&rt to eff'ects, but it is a 
nodinoar (and ~c;ite-spcific)relationship. 

Tissue -EHixts Rdationships 

Discussion then turned to Bchaical kues m~oeiatedwith a 
s, f r m  fwd or waler, moving water), consge&ian sfresidence t h e  and use of a mass balmce appro& coutd wlfttiitc seditn~~t 
centrations have been linked to sefenium 20 watL?&mc selenium. 
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&cause waterborne sefenium conaneentratiom tend to exhibit largo temporal variations, the strength of the 
water-to-sediment carretation is &Ted& by the ave ing period selected. The issw of spatiid 
heterogeneity of benthic invertebrates as well 8s selenium depsition and spmiatim is very importad. 
a l le r  parameters that might affect the relationship of sediment cona&r&isns and ecological effects 
include water retention time, ~Iatilization raters, the type of benthic phyoplWon community, md 
whether or not the system is at aqttilibrium. Habitat selection by different types of aquatic biota and 
preferential feeding habits of higher organisms also modifies selenium exposure. V&ow experts made the 
paints that redox potedid (is., amount of oxygen in &e system) affects selenium specidon and that 
i tnpved anatyticaf methods for sediments are needed. Two expem advocated the expansion of the use of 
liquid chmtnatogrnphy for sediment selenium analysis. 

Crow-Cutting lrsrtes 

The cross-cutting session captured issues that did not fit neatly into one of tke above themes, as wslf as 
other comments or ideas. Sptio-tempord variability was addressed again, as it applies to water column 
sediments, and tissues, although in differetit scales for each. Watm concdrations may change rapidly 
(v~ithrn days), whereas fish-tissue residue and sediment concentrations take month or yem to change. The 
rate-limiting step may be the rnte of conversion of the inorganic f m  of selenium to the organic fml, 
which is a fundion of the species of selenium in the water column and the types ofmicroorganirsm present 
in the sediment. 

There was agreement that the type of ecosyskm hm a large effect on selenium cycling in the sptem. kntic 
nnd lotic (fast-flowing) systems, ephemeral or perennial waterbodies, d i m  sy~tems,and northern (cold) 
streams, may differ in response to selenicun input Retention time of carbon, rate of sediment accmitllion, 
rates sf eortversion of inorganic to organic form of selenium, and tolerances of locd species at1 differ 
among these types of systems. Bacteria and phytoplankloll species differ bertween the two ecmytem types, 
tvtrich may cause diflkrences in bioaccumulatbn rate%. Also, lmtic systems have higher primary 
productivity. @en (rather than closed) fish population4 in lotic systems make chan@s in recruitment more 
diSFicule to docummt. While there was argument about the relative imporiance of consitlefln~: one or both 
of these types 5f systems, there was agreement that their interconnections are hportnnt. 

Two methds win@existing field data we= suggested for differentiating non-affected s h s ,  areas with 
definite effects, and sites requiring a site-specific detemination ofeffects. The apparent effects thmhofd 
(AET) method categorizes previowfy studid areas b a d  on sediment or water concentrations. The 
~ediment/'waterconce&r8tion above which effects d w a p  ocwmd wmld be identified, as would the 
concentration below lsthich eEects never occurred, New sites wi& sedirnrmtlwata concentrations that fdI 
betwem these two values (where effects sometimes occwred or sometimes did not) wodd require a site- 
specific asessrned; otherwise, the site would be categorized as &ectd or not. A second mehod is based 
oil fish tzsst~e concentrations as n function of water concentr&ns. The empirical data from field studies 
thlrt exist in the literature would be used to develop the bioaccumulation coprelation on ti global basis. Sites 
where measurd fish tissue conmrrtrations were statisticatty sig&kantty diffmnt from what would be 
predicted based on w&w concentmtions and the global bioaccumuiation factor, would require a site- 
specific assessment d potential effecb. 

It was suggested &at the Aquatic Toxicity Model presented by George Bowie could be used to make a 
p r h i  predictions of whether a concentration d selenium in water would resuit in effects to the Ash. Site-
spacitic input parmeters irwlude selenium input (amount, rate, and spsies), flow rates, w&er depth, md a 

few other hydrological parameters rrs well as food-web species. The mare site-gpecific dab that arc wed in 
the model, the: more likely it b to acsurately predict effects, 

Seletzium ha.. the poter~tial to Its with other metals, caus 
predicted %am selenium done. e r n e ,  exposure to sel 
respond to other mvironmmtai stXlesses, such as has been shown for fish sirnifar ts those found in Betews 
Lake that were exposed to cold temwrdures during lahoratcsry studies, Ttlti* types of rnteradio~s might 
confound the global empirical data set relating effects to selenium concen&atiuns in w&er, ~editnerrt, or 
food. 

Selenium is a required micronnlrient for 'bofb pfmts and artimals, Tberetbre, thm is an axyosure 
concentration below which insufficiency efl'tict are seen and 8different concentration above which toxicity 
occlm, The arm in betwem is the Optimal Effets Concentration. In generat, there is at least a 10-fold 
djfference hetween insu%cient and toxic eoncetrtrations and, on a pmcticd bmis, it does not tppeax to he 
of ppruticulw concern in field situations. However, this issue may be important in 1;lbwatory studies where 
appropriate minimum concentrations of selenium must be provided to mainain cotonies of te& species 

Analytic methods for detection of selenium in water, sediment, or tissue are techicalty complex. However, 
due to their importnvtce in carefully rnrd criticdly dwcribing the systems at risk, a significant hutroutrt of time 
\yas devoted to discusdon of this issue. &sired minimum detection timi@,sample preparation 
qtiirements, cost, and laboratory capbility aT1 affect the selection of which method to use. A &hiled 
s m m q  of available metlhds, as well as sample collection and retention procedures, is included in the 
report. 

Olfe expert stated that at the n&ional level, median Erackground concentrations of sebniurn itr aquatic 
systems do not vary pat ty ,  bekg at about 0.1 pg& However, there was disagrement on this vdue md 
particuldy on ?he variability in bmkgound, whish is dept?ndent upon the sptrCid scale ofthe analysis as 
well its on site-specific geotogy. h4ethods we being developed for differentiating between natural and 
m&mpg.enic inputs of sefenium into aquatic systems, but there remains rt great deaf of uncertainty. 

Observer comments reinftormd the ruxmmetadatioa to detedop methods for setting site-specific criteria, as 
a universltl numeric chronic criterion for selenium is highly unfikeiy to be predictive of effects for any 
particular site. 
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ITI. TECHNICAL DISCUSSION SESSIONS 

Generally, discussion leaders orgamized the discussions according to the questions provided in the technical 
charge. Each leader opened the discussion on each question Ivy presenting an overhead smmarizing the 
relevant premeeting comments. The following discussion session sttmmaries include the presentation of the 
premeeting comments, followed by an account of the discussion for each question of the technicaf charge. 
Overall conclusiorrs,which were written by the discuwion leaders and reviewed by the other experts, are 
presented at the end of the discussion summary for each session. 

DISCITSSION SESSION I: 
Tech-tdcal Issues Assodated With a Water-Column-Based Criterion 

Question 1 : Besides selenite and seleaate, which &her forms of selenium in water are toxicalqgicill~y 
importnnt with respect to causing adverse effects on freshwater aquatic organisms under 
environmentally reaListic conditions? 

Dr. U'illiam Adams presented his summay of the experts3remeeting comments concerning this question 
as folfows: Sefenate, selenite, seleno-cyanate, and organo-forms (seleno-methionine) m the key foms of 
interest. Selenate and selenite nre the predominant f m s  derived h m  minbqg, agtxcultural practices, fly 
ash, and nlzturd shales Organo-sefenium compounds produced Erom these inorganic foms are of most 
ecological relevance on a chronic basis; seleno-methimine is thought to be a key chemical form. Little is 
known, trowever, a b u t  mviroermentd exposures of orgmo-forms, especially seleno-tnethionine; there is a 
general lack of analytical procedures for measuring organo-forms. Dr. Adarns then asked tile experts for 
any comments concerning his summary or question 1, 

Discussion: 


Dr. Ciregory Cutter, disagreeing with the statements concerning seleno-methionine, said that free seimo- 
methionine is not important in water md is easy to measure. Dr. Fan expressed skepticism about the 
n~eaurementof sclmo-methionine, because m a t  methods do not involve structure confirmation. She also 
pornled out that seleno-methionine is abundant in macromolectlfes md emphasized that macromolecular 
seleno-methionine may be impomt,  although this hypothesis hm been neither disputed nor confirmed by 
the literature. Dr. Cutter agreed and also stated that. based on his analysis using acid hydrolysis end fgmd- 
exchange chrramatography, the vast majority of organic selenium in unpolluted waters is peptide-bound. 

Dr. Fim rncntioned the possibility of the sehnonium form a cation, being present, as shown by Coske and 
Bn11,md(1987). She added that, based on her work, salinity can drive speciation; she has found that one 
phytoplat~kton accumulates dimethyl selenonium propionate in a euryhdine environment. Dr Cutter 
agreed that selenonim can be present in highly contaminated systems, 

Returning to the discussion of seleno-methionine, Dr. Chapman asked whether iaboratmy tests using 
seleno-methionine are irrelevant to environmental exposures, given the small mounts of free ~ l m o -
methionina found in water. Other experts agreed that water-only exposures to sefeno-methionine we of 
questimable relev,ance, but seleno-rnethionine m y  be important in food-chain transfer of sefeniurn. 

Qtlestion 2: Which form (or comblaitrtlorr of forms) of sdetdum in water are msst closely corrdated 
with cltronic eneets or aquatic life in the liidd? (in ather word% given citmert or emcrgirg 
analytical teehniqrres, which forms:of selenium in water would yotc measure for correlrrtilrg exposure 
vvith adverse effects in the fidd?) Note: Your respeponse sehouid include consideration of opertrtionally 
defit~ed mtneasurements of selerium (e.g.* dksdvett and total reeoverirhle selenium), in sddibion to 
hltivlidual sderirrm species, 

Discussior? leader's summat?, ofpremeeting comments: 

Dr. Adms summarized the experts' premeeting comments for this qumtion as follows: Total recoverable 
selenium is a wefu1 form to meawe. This would include dl forms of selenium in the water except a 
limited amount of non-bioavaiiable sefenium that might be tied up in the crystalline structure of suspended 
solids. There are no identified actual corxelations bemeen sefcnium farms and chronic effects. Future 
efforts should focus on proteinaceous forms (especially seleno-methionine). Dr.Adms then nsked for the 
other experts' reactions to this question, 

Dr.Fan asked for the other experts7 opinion4 on making correlations between waterborne particulate 
selenium and accumulation of selenitm In the food chain. She said that she h d  seen a couple of papers 
that indicated that there wm a correlation (e.g., S i b  et &,1993). Df,Gerhd t  Riedet replied that he 
ahought that gathering data from multiple lakes would result in a correlation that was positive but would 
have large confidence limits. 

Dr. Cutter advocitkd separating totd recoverable selenium into the dissolved m d  particulate fractions, 
because those pools we available to diRermt organisms. He sdd that this should be done by fiitmtion using 
as small a pore size its possible, preferably 0 2  micfons. Dr. Riedel and Dr. Adams agreed that separating 
the dissolved and pwticnlate fractions is useful. 

Dr. Gary Ghaf>man raised the issue of the operational definition of dissolved selenium, which Dr. Cutter 
had mentioned in his premeeting comments. He asked Dr. Gutter to discuss this issue, Dr. Cutter replied 
that there is some work on colloids! selenium in estuaries, including a paper by Takayanagi and Wong 
(1984). He thinks that, based on these papers md his work, in msst systems colloidal selenium represents a 
matt fmtion of '%dissolved"' (s0.4pm) selenium. Ihus, in his opinion, 0.4 microns is not a bad filter pore 
size far most ~y&ems, but he advocates 0.2 microns to mswe that the smaller phytoplmdcton and bacteria 
are included in the particulate fraction. Afthough Dr. Ride1 suggested that cross-flow filtration could he 
used to get down to very small size ranges, Dr. Cutter replied that this t~chniqtte is laborious. Dr. Cutter 
and Dr. Riedel agreed that the very small size range is not that important for selenium, aithough it is 
important for some other metals. Dr. Adams concluded this discussion by pointing out that the operational 
definition of"di.~solved" is a topic currently mder debate, particutarly in respect to data cotlection by the 
Lfnited States Geological Survey (WSGS)* 

Dr.Adam asked whether the experts thought it accurate to state that no forms of selenium in water have 
been correlated with chronic effects; he added that the science is tmcertitin, but it is probably a 
polypeptide/pratein-bold form of selenium, 

Dr. Chapman asked how much of particulate selenium is actually organic and how much is bound up in a 

~ ~ - - - - - ~ - ~ * - - - ~ - - ~ , - w . , . ,  
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mineral matrix, 1%. Fan agreed that this was, an important question for thinkin h u t  bioavailability. Dr, 
Cutter agreed and listed the gossrble foms of pafticulate selenium: adsorbed selenate or selenite (probably 
on clays), elemental selenium+ and organic form. He said that L,uoma et al. (192)have looked at the 
speciation of selenium on particles. Dr.Fairbrother responded that the sep:potration of organic From 
mineralized ~eleaiwn needs further resesch. Dr.Fan suggested that startlf~rd biochmieal prwedures 
could be used to determine wimt fraction of particulate selenium is bomd to proteins. Dr.Adms observed 
that must of the previous discussion refated to possible areas of ktwe research, rather than currently 
prtlctical techniques. 

Dr. Joseph Skorupa asked the biochemists present if they felt that any form of selenium was toxicologically 
unimportant Dr. Fan and Dr. Cutter responded that they did not, because all foms of selenium may 
eventually intercunvert. 

Question 3A: la priority order, which water qutrfity charaeteristks (e.g., pH, TOC, sul 
interactions with other metdtls such BS mercury) are most impovtaat in atrectirg the rkranir toxicity 
and bimeeumultttion of selenium to frmhw~ter aquatic life under environmentdly reatistic exposure 
eunditions? 

Dr. Adms sumaaized the experts' ptemeeting comments for this question as follows: It is not possible to 
rmk these water quality chatacteristim with resonable ce*inty due to insuficiertt information on their 
effects on expression of chronic toxicity. Overdl, the Eh (oxid&tive/reductive) sate of an ewsystem is 
most important in determining the potentid for chronic toxicity to occur, because it significantly influences 
the fornllttion of ~rgano-forms of selenium. One could predict that, at the exwmes md as a functim af 
Eh, pH would be important due to speciation changes, but chronic data m not available to awm this, pH 
would he expected to have the most impad on selmite across typical enviromental pH vaium. Sulfate 
appears unimportant in t m s  of the expression of chronic toxicity except patentially for primary producers. 
h e n i c  and molybdenum are also mobiiised under similar conditions as selenium and appear to be additive 
with selenate. 

Dr. clutter agreed that redox state is imporlatlt for precipit&ing e f e m e d  selenium and removing dissolved 
selenium He armed, however, that plsotosynthesi has more influence on the formation of organa-
selenium Dr. Adtuns and Dr.Fttn pointed out that non-photwyntketic microbial processes are also 
importdark. particularly hsedimerrts: thme processes arr? somewhat coupled to redox state. 

Dr. Fan addeed that the presence of sulfate or nitrate in a reducing environment encourages a certain type of 
microbid community (sulfate or nitrate reducers), which would have a major impact on selenium 
speciation. She cited evidence of hydrogen selenide and methaneselenol release into the marine atmosphere 
via phytoplankton activitres (Amoroux and Thnllrd, 19%). Dr. Curter expressed skepticism about this 
possibility, Dr. Fan, Dr. Cutter, and Dr. Adams did agree, however, thLd the microbial loop is very 
imporbant and that the presence of sulfate and nitrate reducers would affect selenium speciation, resulting 
primarily in the reduction of selenium to the elemental form. 

Dr. Cutter commetlted that arsenic and molybdenum behave diff'erentiy 6oni selenium; in a reducing 
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mukoment, arsenic is mabiked Mrhile setemtiurn is immobilized. 

Quegtion 38: Of these, which have been (or can be) quantifativdy related to sdeniunr chronic 
toxicity or bioaceumulation in qbquatlc orgartims? Row strong and robust are these rebtionships? 

Dr. Adams summarized the experts' premeeting comments for this question as follows: Insufficient 
information exists to quantitativeiy correlate water quality characteristics with chronic toxicity amow 
multiple species and trophic Icvels, Sulfate, phosphate, md temperature have beefi shown to correlate with 
selenate for some species (i.e., primary producers), 

Dr. Riedef. mended Dr. Adams's comment by saying th& for primary producers, phosphate does not 
aRect selenate e k e ,  but rather hi@. phosphate curlcentrations appear to suppress selenite uptake. 

Question 3C: Bow certain are applications oP toxicity relationships derived from acute toxicity and 
water qurrfity characteristics to chronic toxicity situations ir the field? 

Dr. A d m s  summarized the experts' premeeting camme& fw this question as fotlows: 'fie applications of 
rel&ioatships derived from wute toxicity md water quality chiultctrristics do not apply to chronic toxicity 
for mast aquatic He (an exception to this might be the relationship between selenate and sulfate for algae). 
The psimasy reason for 'this is that acute toxicity is most oftea the result of water exposures, whereas 
cfftonic. sffects stre the result of selenium being incorporated into the diet where the predomifia3t form of 
selenium is no longer an inorgmic Farm, 

None of the experts had my objections to this summation. 

Dr. Adams ofFaed for discussion the folfowi~gshkmnts  taken from various ppremeeting conments: 1) 
Laboratory studies provide reasonable estimates of acute toxicity. 2) It seems imperative that chronic 
criteria include cons3era2ion of tissue residue md dietargi route of uptake. 3) Fish eggs may rqresant a 
reasrmabty sensitive tissue to use as an endpint for ammine; the potential for species-level risk. 4) A 
usefbl approach might be to develop a generic criterion which also dfows for site-specific approaches. 
Toxicity and bioconcentpation factssrs (BUS) a e  a fhnction of time and exposure kveL 5) Orgiunic forms 
are h u g h i  to be produced in respome to inorganic selenium enrichment and probably reprtwnt a net 
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e rates are slow), he postulated that the 96-hour assay may not be the tight test for acute toxicity Dr 
Cutter questioned the relevance of a water-only exposure. Dr Skorupa pointed out that a short-term spike 
in selenium may have long-lasting food-chain implications, as shown by a paper by Maier et a1 (1998) fn 
this paper, a short-tiem I0 p / L  spike in a Siena Nevada stream resulted in a concentration of 4 pg/g in the 

Cutter stated that a paper 5 
showed that dissolved "" 
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food chain for over a year Dr Chapman replied that a tissuebased criterion would require modeling with ingest them, Br Cutter agreed Overall, however,.Dr Riedef and Dr, Cutter both stated that dissolved (not 
rate and Qte functions and that in such a situation there wouid be no reason to draw an arbitrary timeline to particulate) organic selenium in most watms is probably fairly persistent and refractory, and not very 
separate acute dosings from dwonic effects Dr. Fairbrother said that that issue would be addressed in the bioadlable (It is taken up poorly and broken down slowly.) Dr Cutter referred to 8. paper his group has 
discussion of itver~ging times during the cross-cutting session published, which looks at the lifetime of dissolved organic selenium in the North Atlantic (Cutter and 
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Cutter, t 998) 

Dr Adams directed the experts' attention to the comment concoming biwmcentration factors, which he 
defined as not including diet (Bioamumufation factors would incf ude diet) tle showed a graph of 
b'roconcentration factors observed at various intervals for fathead rninrrows exposed to four concentrations 
of selenium (Figure 4) Dr Adams argued that, because there is a body of literature showing (as did his 
data) that RCF is inversely related to water concentration for selenium and many other metals, reporting a 
BCF for a given species at a given site is of questionable value Dr Chapman replied that he thou& the 
experts could agree that RCFs were not relevant for selenium, as food cham i s  the key, Dr Cutter agreed 
and sad that this point should be emphasized 

Dr Fm remarked that the emphasis on water-column cmcenaatian has fed mitigators to Focus on driving 
down those concentrations, which is not in fact the aspect of the system that is directly canelated with 
ecosystem et'Feds I)r Fairbrother replied that EPA is stntgding with this issue, because water quality 
criteria have been set using water cntumn numbers Dr Adams postulated that the mass d selenium in the 
sedtments may be more important than the concentration of selenium id  the water Dr Cutter replied that 
uater concentrations are related to effects but that it ts a nonfinmr reiationship Dr Fan gave an example 
of two agriculturat drainage ponds she has studied Water concentrations of selenium drffer by an arder of 
magnitude between the two ponds, but sediment concentraths are similar Dr. Adams speculated that one 
site might have more volatilization, and Dr Fan agreed. Some of the experrs discussed vdatilization Dr 
Adams said he had seen papers that found that volatilization increases in memoirs which have alternating 
drawd 

1 
o m  and refill uycles (Iiansm et af , 1998, 

Franke nbexger and Kadson, 1994) 'The experts 
discus sed the residence time of volatitized selenium in 
the atmosphere,Dr Cutter said that it lasts a day or 
two at most, although Dr Fan said it coldid be longer if 
the selenium attaches to particles and/or aerosols 

Dr Skorupa asked if the apparent lack of correlation 
betwe en water and sediment selenium concentrations in 
Dr Fan's evaporation ponds could be due to sediment 
hetero geneity and mail mmpting size. Dr. Fairbrother 
replied that this question could be discussed during the 
sedime nt session 

Wra 

Dr Adams summarized the discussion session as 
foilow s .  Dietary uptaka is critical to ddmining chronic 
e k t s  
the 

bays 
The incorporation of waterborne selenium into 

diet is key, factors that shoufd be taken into 
accw 

organi sms (e g ,microbes, invertebms) 
Pepttdelprotein-bound forms are important. Free selorro-methionine is typicalty nonexistent or at low 
levds 

Dr. A d m s  asked whtlt famr(s) of ~elwtrriumin water should be measured relative to assessing chronic 
toxicity and water quality st.an&rd compliance. Dr. Gutter said that, at a mininlum, selenite, selenate, and 
totd dissolved selenium should he measured, Another experf added tfrat particutate should be memured as 
well. The experts discused this q w d o n  but did not come to apeemnt .  Expertr with opinions on this 
topic were asked to write summaries of their opiniom. 

T)r Fan gave the following sumraw of her opinion r e p d i n g  the significance of differentiating the 
protein-bound &adion of particulate selenium in the water column: 

Particulate selenium can originate from lit* planktonic orgalism$, organisrnai dehrishwte, and 
soilhediment particles. The bioavaihbility of selenium aaswiated with these different sources can 
vary, Presumabfy, selenium associated with organisms and biockbris represents a dietary mutt: of 
exposure for aquatic consumers, and &is fraction ofse!enium may be more concentrated and 
bioavclilhle. Since setefiium bioaceutnulation and toxic effects are mainly expressed through dietary 
exposure, it L important to distinguish the fractian af particulate selenium that is more 
representative of the consumers' diets. However, it would be a diff~culttask to specjate ail of the 
selenium in pasticulate matter thzt is of bisfogical origitl. The fraction of biogenic selenium 
associated with soluble proteins m y  be convenient, because it may also be the most significant 
seienim sink in plankrtonic organisms exposed to mvironmmtalfy relevtint wrtterborne selenium 
concentrations. Major inclvrporations of selenium into bulk algal proteins have been documented for 
several ategories of dgae (Wrench, 1-978;Fan et at., in press; Fan et al., 1998). Bwed on known 
selenium biochemistry (e.g,, the prop@tlsity of selenirm to substitute in suffUr amim acids), similw 
incorpordbns may well be applicable to other plmktonic organisms. Tlwrefore, monitorring 
protein-bound selenium in particulate matter may provide a more representative linkage Erom water 
to aquatic consmers in t e r n  of selenium exposure. 

Dr. Adams gave the following summary of his opinion regarding total rwovtxable selenium mewttrements: 

Total recoverable selenium is recommended as me of severd measurements that could be made to 
cornlate with adverse effect3 in the field. 1714smeasuremr?nt includes dl of the forms of selenium 
p e s ~ n tin a water sample (both dissolved a d  p&ic;ulate) except those tied-up m the crystalline 
structure of suspended sofids, This recommendation is based on the need to identi& a mensrrrement 
that can be performed routinely and reliably across multiple labomtories. Additionally, many of the 
existing relationships between witter, sediment and tissue have been developed around either total 
recovwable sefenium or dissolved ~elenium. Ultimately, what form@) of seteniwn should be 
measured depends upan the use of the data. 

Dr. Cutter gave the foflotving summary of his opinion regarding selenium measurements: 

Additional meas~imments that are recommended for water include dissolved (defined as $0.4 m i )  
and particxilate selenium. Dissolved m e a ~ u ~ m & s  would be memired ns total dismlved selenium, 
sebnate, and setmite. Sea2 (selenides) wauld Ire determined by s~tb-ttacting Se4 + +e+6 from total 
dissolved selenium (Cutter 1982). Part id& seienim (d&ned m selenium mlssociated with 
particles >0,4 ,urn) could be memired as total s e h i u m  as wet1 as SeMand Se"6. Elemental selenirun 
wouM be detemined sepamtely by direct analysis for SeO (Velinsky and Cutter 1998). ~ e " ~would be 
determined by difference (i.e., subtracting [alementd + SeH + SeCdf from total particufate seieniim). 
As an approach to reduce costs one could consider speciating samples. especially the particulate 

----+,-
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fraction, only on a periodic b ~ i s .  

Waterborne exposure to geleraim in df it8 wr;toiw form is mtsnsh I&$ 
exposure in determining the potential for chronic effects in aquatic organisms in general and for Fish 
in particutar. 

The relationship between selenium in water and sodinlent relative to the aquatic organisms that live 
in these compa;rtn~ents and constitute the diet of fishes is key to undershnding the food chain 
transfer of selenium. Factors &at are import& in undersbnding these miationships include rates of 
tran~formrrzionand specsiation of selenium, rates ofexchange of selenium between sedirrrerrt afld 
water and orggnism tissues, and types of organisms constituting the food web. 

Peptide- and protein-bound forms of selenium in the did of aquatic organisms rue emerging as 
critical factors in assessing the potential far chronic eEects in quatic orgmisnur. Free seleno-
methionhe appears to exist only at very low levels in tissues and in water. 

Rioconcentration and bioaceumul&on factors are invemeiy related to W e t  exposure levels, which 
complir&s their use in developing water quality criteria. 

To evalmte seieaim in tile writer mtnpmtment of rsquatic ecosystems it is recommeadtded that at a 
tnininwm dissolved versus particulate selenium be differentiated and that seiemte and selenite be 
determined in the dissolved fraction. Additionally, it atspears useft~i to determine selenite, selenate, 
a d  protein-hound and total aeleniwn in the particulate fraction of natural surfse waters. The l&er 
may be of less importance for industrial discharges. 

DISCUSSION SESSION 2: 
Technical Issues Asw&ted With a Tissue-Based Chronic Crilerion 

Dr. Hamilton opened the session by rentasking that tissues integrate all exposures an organism experiences 
and represent the biologicd eff'ecB that water quality criteria are intended to prevent. 

Qrrestiun 4: Which forms of sefEniumia tissues am taxicolo@caUy impnrtaat with respect to causing 
adverse effwts 0x1freshwater aquatic organisms ~tnderetlvironmentally realistic conditions and 
why? 

Dr. Hamiiton presented a brief sumlay  of each individusl's comments on this question. He said there tvas 
general agreement that the form of selenium of concern in tissues was an organic, or protein-bound, form. 
We asked for my comments or concerns. 

Dr.Chapman asked whether this question included o isms fed on by fi,sh,poiating out that, if so, it 
would he important to think about the issue of gut contents and to specify whether organisms should be 
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Dr.Fan submitted the foliowing comments on the potential effect of selenium on commtwity &rueture: 

It is clew that selenium, regardless &the form, is less toxic to lower trophic argmistvls including 
primary wutd secondmy producers, zooplankton. and benthic invertebrates. Selenium contamination, 
however, cm have &n effect on the cornpetitivenws of diffe~nt componerut,4 of a given community, 
leading to an alteration of &the; commmity stn~ctwe.For example, in Safl Ffmcis~oBay in the 
1980s, a shiR fksm a di&om-dominded to a men algd community occwred. This shiR preceded an 
expiosive growth of the Asian clm,  Potamocorbuira amurmsis, vvhich is an extremety efficient 
accumulator of' selenium (Brown and Luoma, 1995). It is tmclear whether selenium contarnintttion 
oontribu&?dto the chmge in the xzlgd community, nor can we draw cotlclusions &out the rok of 
selaium in the &undaw$ ofthe Asian clam. However, selenium is interwting with lhls new troplric 
system, and a selenium bioacet~mui&ion factor of aver 100,QCMfiotn water to the clam hns been 
observed. Xn addition, the Asian clam is an importmt food soivce for the indigenous sturgeon. 
There is some evidence that t-he sturgeon pr;rpulation in the B8y is not actively t%producing and that 
field-collected &rgeon e g g  exhibit high pivts per million (ppm) sebnicm concentmtions, 
papticularfy in certain pmtein fictions (Krall end Doroshov, I9911. Unfb-tmntety, the reiationship 
between high sek&m egg content and sturgeon reprodrtction problems has not been clearly 
establisltetd. It remaim a real pomibility, however, &at selenium plays an important role in the 
impact of altered lower ~rophiccommunity structure on fish reproduction. 

Dr. Rieflet submifted the following cornen& iicm sstenitun toxkity md &gal communities: 

Dr. Riedd h s  observed at lms%one "field" 'me of selenium toxicity at concentrations representative 
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of mildly cont;tminwted sites. Ridel et st. (1996) made 10 pgfi, additions of both selenate and 
sclenite to naturaf phytoplankton cultures cotle~'ted from Hyco Lake, as part of a biotrm~formationn 

' 
experiment. Tlie sclenate cultures showed a mild reduction in growth rate and mmtutimum yield 
(--1O0~o) compared to the control and selenite cuitwes. To vwi& the study, a series of selenate and 
selenite additions w e e  made to another natrmf collwtimn &om the same site m e  mmah latex; in fkis 
case, 10 p@, selemte showed no inhil>ition, 20 pg& declmased growth more than 10W, and 
inhibition was complete at 2 0  pgiL. Selenite did not show inhibition in these experiments either. 

If selenium toxicity to a particular species or soup  of species were to occur in the field, it would be 
very diflicult to observe from the existing commmity; the absence of some subset of possible speciw 
tvould not readily be deteeted (unlike the situation of fish in Belews where some 13 of 3 7 pomible 
fish species were eliminated, there are hundreds of possible phytoplankton species, and rapid 
changes in species composition is the norm) Even a relatively small decrease in growth rate by an 
individual species could lead to a very rapid decline in its abundance relative to maffmted species. 
Nevertheless, the lack of these species could be significant in the food web, or a%links in the chain of 
selenium bioaccumulation and biotransformertian. If the semithe species are truly randomly 
distributed mong taxa, she clames, edibility to higher trophic levels, etc., diff'erential selenium 
toxicity to phytoplankton is probably not a significant influence on aquatic ecosystems. It is 
unlikely, however, that the effects are wily random, afid the net effed of selenium toxicity to 
phytoplankton may be to inhibit large cells to a greater extent than mail ~ef ls  (e.g., klunwar at al. 
1987), diatoms to a greater extent thanblue-greens (e.g., Sanders et al., g989), md so on. 

To return to the original question about toxicologically important selenium forms in tissue, Dr. Fan s ~ d  
that she did not believe that all selenium in tissue is in the protein-bound form. She cited a study ofher 
group's, currently in press, which found that the percefit allocation of selenium into protein in algae varies 
with varying selenium concentration (Fan et al., in press). Dr.Cutter, referencing his dissertation work 
(Cutter, 19821, said that the remaining seImium could be going into seleniwn esters. found in membranes. 
Dr. Hamilton asked the experts whether the bottom line of the discussion was still that incorporation of 
selenii~m into protein W R ~tbe trigger for biological effects. The other experts agreed that this is at least "a" 
bottonr line. 

Question 5: Which form (or combination of forms) of selenium in tissues are =$st cluseiy comelntd 
with chronic effects on aquatic life in the field? (In &her words, given current or emerging 
andytical techniques, which f m s  of selenium in tissues would you measure for correlating 
eapusure with adverw effects in the field?) 

Dr. Hamilton sun~rnarized the experts' premeeting comments for this question as follows: 'Ihm were a 
variety of answers and agreement on some points. Tbe experts agreed that there has been little speciation 
work in fish tisiixe. 'TZw forms suggested for measurement were largely total selenium or protein-bound 
selenium. WilIitxm Vat1 Dweer said that he would measure total setenium only if the exposure was a field 
exTnsure, 

B,Hamilton asked Mr. Vm h m e r  to etaborate on his premeding comments. Mr. Van Derveer replied 
that his concern is in latxrr&ry saudies, whm diets afe dosed with a specific salanium form, the 
midwets th& accumulate in the tissues may differ b m  the full bioge:eoch%miealspectrum that is found in the 
fiejd. Dr. Hamilton replied that he h d  dme a &udy in which fish were fed die& either spiked with sdedo- 
m ~ i o n i n eor mad%up of sel the fiekt He Foundmimor-&age egetlts 
between the two dids (Mamiltan et a!., 1990). He dded that titere has been at Icst one other study thsd 
indicated that seleno-methionine is a good model for selerlium present in the food cham (Brysnn et ai., 
1985). Dr. Skompa said .that there is fairly strong consensus in the scientific litemtiire that fmd-chain 
selenium, men though it is derived fmm different fnmw in water, exerts the s m e  toxicity on a amper 
gram ba&. Bwser et al. (1993) showed &at seleno-methiwine, selenltte, atd sclenite lrioaccumulate to 
different levels, bit exert the same toxicity at the m e  fevels, However, the various forms will move 
diRerentty from water into the fwd  chain; for exampte, compare Chevron Manh to Kestetson (Skonipa, 
1W8).Dr. Cutter pointed out that the Byson et al. study related to water exposure, not seletliztm Rdded to 
the diet. 

Dr.Wmilton summarized that the form ofselmitm in the timue most dosely associated with biobgical 
effec& is an organic form. B,FairhroIther reminded the other experts that the origin4 question was what 
to measure in tissues. She added that, historically, total selenium is whaf has been nreamred in Gssues to 
relate to effec&, but that in the fiture more measurement of protein-bound selenium should be done. Dr. 
Ilamilton agreed, hut Dr. Riedet sdd thd-t, fmrn a monitoring perspective, total selenium is adequate for 
tissues. Dr.Fairbrother pointed out that the morning's discussion indicated that there is not always a good 
conetation between total concentrations md effects. She speculated that these differences courd be related 
to different amounts, or different typm, of protein-bound gelenium The experts discmsed the implications 
of the variation in fit: conelation between tiswo levels of selenium and effects. Some argued that this 
vltriatisn mostly n;sults from individual and interspecies variation in metabolism and fitness, whereas others 
said it may result &om diEerent forms of selenium in the tissues. ?Jle latter group thits argued for 
improved speciation of' selenium foms in tissue. 

Questlorr 5: Which tissaes (and in which species of aquatic orgami~ms)ere best correlated with 
w e d  chronie toxicatqicaf effect thrahtdds fos selenium? 

Dr. Hmilton summarized the experk' pmeeting comments as foliows: Airnost all of the experts said that 
reproductive tissue is best correlated with oEed kesho ld~ ,  Some suggested that whole-body residue 
measurements wotlld aiso be acceptable; whole fish are easier to obtain and much of the data in the 
literature is on whole-body residttss. Dt,Fairbrother md Dr. Chapman su ested sampling benthic 
invertebrates; Dr. Cutter recommended the cflosol ffaction of prey orgmisms. 

Discussion: 


Ck.Hamilton asked the exper& whether they codd recommend the ovaries as the tissue of choice, evm 
though ovaries are not avaif&le all year, After a brief discussion, the experts agreed &at fish ovaries are 
the tissue of choice in which to meamre selenium levels. This agreement, however, was followed by 
further discussion. 

Dr.A d m  said that there needs to be a great deal more data on the variability of thresholds of effect 
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among various species, habitat types, and environments. Dr.Hamilton agreed. DP.Adams said that it 
would be important to c h w a c t ~ z e  the distribution of sensitivity among orgmisms rYf interest, as is 
citrrtntly done for the water-colwnn criteria. Dr.Fairbrother a&& wh&w the variability is b a ~ d  mostly 
on species sensitivity, or whether the type of selenium measured and the problem of gut contents contribute 
to the variability. T)r.Hamilton said that a lot of the variability ill the cumnt data set is due to life stage3 as 
older organisms are more sesktant. We said that, if wbo8e-b 
sampled. 

Dr. Fairbrother aked  Dr. Skon~pato comment based on his experiefice with the agricufhtral drainwater 
study. He replied that that tjpe of dataset woufd be useful for taking a prob&ilistic approach to the 
criterion. The hiational Inrigation Water Quality Program (NIWQP) datawt (Seiler, 1996) h ~ sa large 
amount of data refating water coconntrations to fish tissue levels ( dmo~ t  exclusively wlnote-body). Dr. 
Skontpa said that this data could be used, along with good measures of tissue effect levels, to devefop a 
water column number that was associated with a certain probability of exceedance of effect thresholds. He 
agreed that more work would need to be done on effect-Ievet variability mong  species. Dr. Fairbrother 
said that, if this type of andysis were done, it woutd be important to look at all the relevant pasameters. 
such as what type of selenium is meamred, whether the gut content is incfuded, etc. 

Dr.Fan asked how endangered species could be sampled for regulatory purposes. Dr. Hamilton replied 
that a muscle-plug technique has been developed, in which ct biopsy is analyzed by neutron activation. 
Unfortunately, muscle tissue does not seem to correlate well with effeds, based on his research (Hamilton, 
tmpublished), f)r Fm asked if blood sampling is an option; Dr. Riedel replied that it is, although it is hard 
to get b lod  from the stnailer fish. Dr. Hanilton said that he has seen sampling of gills, blood, heart, and 
liver, but that are few data on these tissues. Dr.Riedel responded that his p u p  had sampled various 
tissues m fathead minnows. 'bey found that selenium concentrations increased more sfowly in muscle 
tissues than in other tissues. Selenium concentrsrions in Lrvers, however, mirrored concentrations in ovaries 
(Dr. Denise Elreitburg, unpublished research for the EPRI project), Dr. Riedel noted that, unlike oovariee 
livers ase available all year. 

Dr. Adams said that he thinks gonadal tissue is by far the first choice, because it is where the most sensitive 
effect is e.uflresse&; it is worth waiting to san~pIe this tissue when it is available. Other ewe& age&, 
although it was pointed out that there are additional sampling dficukies; some fish bear their young live, 
and sometimes it is difictdt to get gonadal tissue even during the reproductive season. Dr. h I y  said a 
good approach would be to *get a sensitive species that is widespread, such as a salmonid or a 
centrarchid, depending on the water body. Other experts reiterated that assessing data sensitivity across 
species would be crucial to the estabfishent of a tissue-based criterion. 

Question 7: How ceptaixt are we in rehtiafl: water-tolumn concentrations of selenium to tissue-
residue wncerttxations irr top trophie-level orgilnisms such as fish? What are tlw primary sourecs of 
rincet-ttlinty in this extrrrpolation? 

Dr. Hamifton summarized the experts' prenieding comments as follows: Experts expressed th& they were 
"not very certain" about making these correlations. 

Diwussion: 

24 

Dr. Haaniftan made tls;e? point tfiatt there are many situations in which the water-cohm~ concentrnlion of 
selenium is low but tissue ieveh are high (Hamilton et al., 1990; Schfoedec et al., 1988; Sknmpa and 
OfilendorF, 3 9 9 1 ;  Zhmg and Moore,1996). Loading to tissue can come from the sediments and biota a5 
welt as from the water. Dr.Hamilton dso  mked whether it is possible that seleno-metitimine is found in 
such low conerdrafions in the w&es c01umn k m w  it is highly bioavailabie and t&en up immediately 
~ h a ncells I>r;t?. TPr,CW~?P rrp is working on this question. 

The experts discussed uaing the NIWQP dataset to devefop an empirical probabilistic approach to 
correlating watw-coltimn to tissue concentt-atiom of selenium. Dr. Adants did not have great success in an 
initial attempt to mltke these correlations (Adams, tinpublishedh but he plans lo redo his ianafysvsts Dr. 
IIamilton mid that better cowelations could probably be achieved by taking site-specific factow into 
account. Dr. Adms agreed; he said that some of the published studies say that selenium transfer from the 
water to the food chain can be predicted well within a small site. but attempts to extrapolate to a reg~onal 
or national scale fall apart. 

Dr. Cutter raised the issue of' detection limits, which he said are often not low enough for researchers to 
adequately mdce the correlations that are attempted, He recommends 0.01 ppb, bcnuse must 
unconminated waters are below 0.1 ppb total selenium. He and Dr. Skon~padiscussed this issue. Dr. 
Skompa questioned whether arch a low detection limit is necessary if the effects threshold is n m h  higher. 
Dr. Cutter responded that the lower the detection limit, the more ~weful the data will be for future uses and 
for looking at sublethal effects. Dr.Fairbrother agreed that a tow detection limit was a good tdea when 
w i n g  to esZrtblish water-tissue correlations. Some experts objected to the characterization of the natural 
background concentration of seleniuni as 0.1 pph, hut this discussion was tabled until the cross-cutting 
session. 

Tk.Hamilton then asked whether the other experts b g h t  there would be more certainty in relating 
dietary concentrations to tissue reddue in fi& and then in the two-step process of relating w m r  to food 
organisms to fish, The experts z p d  that there would be more certainty in these relatinnships, but thtrt 
they still would br: difllclult to qumtify. Many of the experts mentioned the ditriciilty caztsed by spatial and 
t e r n p d  variabitity In water-cnfumn selenium concentrations. Dr Fan also questioned how to define diet. 
She mentioned Saiki's work in the San Joaquin River and Srtn Luis drain (Saiki and lawe, 1987; Saiki et 
a]., 19931, which showed a good cornlation between benthic inwrtebrates and detrital selenium. She 
emphasized, however, that it is c~ucial to deternine what organisms are Wualfy eating when trying to 
model food-chain transfer Dr.Hamilton added that this point brought up the issue of sediments, which can 
be a source of loading to the food chain, and thus should potentially be included in correlation models. Dr. 
Fan said that migration of organisma in and out of the system poses a n h e r  problem for correlations. 

Dr.Hamilton summarized the discussion from this session, He said that he thought the expelts hixi come 
to agreement that tissue integrates all exposureq whether different fwd  types or water. Issues that had 
been raised included community change and variability in .the sensitivity d t h e  reproduction endpoint across 
fish species, and sometimes within species, there are limited data on both of these topics. He said that the 
group had not thoroughty discussed which endpoint was appropriate to examine (e.g., mortality, growth, 
deformities), Dr. Fan responded that this is why she thought the blood idea would be intereding. Selenium 
may reduce blond's oxygen-caving capacity, and this endpoint would respond fairly quickly to ingestion 
of seienium. Dr. Nmniiton replied that an impo-t question to misk in considering an endpoint is whether 
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the effect is reversible. If so, the e=ct may not be truly adverse; it may not have effects at the ppufation 
fevel. 

Dr Hamilton said thai the experts had tdiargely agreed that tbe ovary is the best tissue in which to measure 
residues; larval fish are a second choice if ovaries are not available. We reiterated h a t  &e issue of settsitive 
species is key. He said that infomation sn tinking sediments or water hack to tisue is a data gap;too few 
data exist to build a good model. Dr. Adms said that he thinks the dztra exist, but that gathering su@cient 
data to encompass variability within and amoss sites would be a Inrge task. He added that EPA should 
make a broad effort to compile these data sets. Dr.Fairbrother put in a cautionary note that the empirical 
approach of using large data set3 to look at correlations is a useful starting point, but the real god should 
be to understand mechanisticslly how selenium moves through the different compartments in different 
systcnls. Dr, Hamilton agreed, md said the data set should be built arautld reproductive studies in a series 
of fish species. 

Dr IIatnilton said that some of the experts bad suggested sampling benthic invertebrates becawe they are a 
key component of the food chain. We agreed that this 1s a good idea, and added that tissue concetltrations 
in these organisms will be less variable than other components ofthe ecosystem. Dr.Riedel pointed out 
that selenium concentrations in benthic invertebrates are highly drected by gut contents, but other exp&rts 
replied that this p b l m  cat1tx solved by depurating the organisms. Dt.Adams said that which 
compartment is most variable can be site-specific; sediments can be wry heterogeneous md may therefore 
be highly vnriabk. Mher experts responded that this problem could be addressed by sampling in multiple 
focations. 

Dr. Adanis made the find point that, h e n  looking t& sensitive species, it is in~portmf to look at species 
that actually occur in the region under study. Dr. Wmilton agreed and added that, in the we&,one may 
want to diff'erentiate between native and introduced species. 

Conclusions: The foilowing summary of the entire discussion session was written by the discusdon 
leader and reviewed by the other experts. 

'There u m  m unexpected. readily reached agreement on the four issues concerning the possibility of a 
tissue-bsed chronic criterron, The expea agreed that the selenium form in tissue that is toxicologicidly 
important with respect to causing effects on freshwater &patic organisms under environmentally realistic 
condikior~s is protein-bound setenium. By "protein-bound," experts memt all organic selenium foms as a 
group. It ulas acknowledged that diffment foms of selenium can exist in tissue, but snaiysis of tissue 
selenium is typicatly as total selenium and not by speciated f m s .  In general, the organisms of concern 
were ftsk which is the group usually emphasized in consideration of adverse effects on quatic life. 
However, aquakic invertebrates were mentioned as another tissue of concern, because they represent 
important link in food-chain transfer of selenium in the aquatic environment. 

Protein-bound selenium, measured as total selenium, is the selenium f m  related to chronic toxicity, The 
major concern was organo-selenium forms bound by proteins rather than free orgmo-selenium or inorganic 
forms. One concern raised was that the form of se'lenirm to which organisms are exposed might inRuence 
the resulting tissue residue; thus, emghaqis should be on use BE data from environmental fiefd studies ratber 
than laboratory studies in establishing a tissue-based criterion. The key tissues identified by experts were 
fish gonads, ovaries, or eggs. Due to the limited awilability of ripe gonadsleggs, howewr, newly hatched 
larvae analyzed for whole-body residues were recognized as a possible alternative. Most data are on 

whole-body fish, but for a variety of life stages rather than the preferred, sensitive larval life stage. The 
datrlset for gonads, ovaries, and e are more limited. Liver tissue ww mentioned as a third tissue for 
possible monitoring of residue concentrations. 

to tke dietary route for W ~ ~ E I ~ C I X P I ,benthic irzvetzebra~esw m  recoggtized as a p ~ s i b l egroup 
of wganim~t~ monitor in msessing atdvtjrve effects on aquatic mvirm~ments, wpcially from the 
standpoint of shifts in the compaqition of a community and the resultant effects on higher troplmic fevels 
which might also shifl in composition. Ovle concern with benthic invertebrates was possible errors in 
residue concentrations due to gut contents. 

Even though tissues were readily embraced as a possible component for establisl~ittg a criterion for 
selenium, the relation to wtcr concsnfsations was questionable Experts readily acknowledged that there 
was a tot of uncertainty in modeling the retation between concentrations in fish tissue and water, However, 
the level of uncertainty was less for the relation of selenium in water to that in aquatic invertebrates, and 
concomitantly, from selenium in dietary organisms to fish tissue. 

Data gaps were identified including the limited number of fish reproductive studies where e*qosures 
included water and dietary rotttes using redi&ic water chara~'teristics and food organisms and where 
meaningful endpoints were measured such as egg and larvae residues along with biological effects on 
offspring. These reprodttctive fish studies should include several represedative fmilies of fish. 

DISCUSSION SESSION 3: 
Tech~icd Issues Assochted With n Sediment-Based Chrollie Criterion 

Mr. Van &weer opened the session by making some general observations based on the premeeting 
comments. First, sediment is the dominat~t sink for selenium. Second, sedimentary organic materials 
(detritus) are an important dietary resource for aquatic invertebrates, and seleoium tends to accumulate in 
detritus. He added that the iiterztiure applichle to sediment-based criteria is spame; most p'fsticipants 
relied on two to three referenms in their comments. Finally, he said that there was a range of opinions 
expressed in the comments regarding the potential merit of a sediment-based ctiteriot?. 

Question 8: WUeh farms of selenium in sediments are toxicdogicstly importent with respect to 
causing adverse effects on fmshwater aquatic organisms under envi.ronmentitlb realistic conditicms? 

Mr. Van Beweer presented a brief summary of each inliividtlill's cornmeets mthis question. Experts 
expressed a r a g e  of diikrent opinions. Foms suggested included total selenium, elemental and organic 
selenium, and dettital setenium. Various experts made the points that redox d%xts speciation and that 
improved analytical methods are needed, 

Discussion: 

The issue of sediment heterogeneity was raised and discussed by some of the experk They agreed that 
selenium can be distributed very heterogeneicdly in sediments, and that this should be considered in 
sampling and modeling. Dr. S k o q a  added that the spatial heterogeneity of knthic invertebrate 
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distribution should also be noted Hc said that &is distribution uftcr~ maps unto the spatial hetcrog~mity of 
selenium; both are Found in areas of fine organic matter. In his opmion, sampl~ng that dncs not concentrate 
on these arcas m~s~c'prcscnts the trrxiahgical risk IX. Kiedcl agreed and %id that mmali~ation to total 
organic carbon Q'f'Wjis one wa? to solve this problcm Mr. Van Ikrvetr %id that hc ~vuuld later present 
some dab show~ng that depositional zone selenium concetskratmns can fairly well predict concmtrat~ons in 
ri ~ ~ 4 ~ v c l l m grniriyos 

Mr Van inn eccr askcd t)r Adams tu elaborate on hrs call for rmprovcd andytlcal metfiods For sed~m~atiuy 
selenmm Ih hrhrnl;replied hit1he sees vafidh~hty among analy ttcal kborattsnes tn determming sed~ment 
seleni~un spccladon 1% Cutter responded t h t  the tcchnicllcs are established, but t h t  htter training may 
bu ncccted 1Sr Skorupu said that he ugrced ~ i t hUr. Adam, and added that it is important that all 
analyt~caldata be evaluated Ik Kiedel agreed that &ere is a problem wrth analys~s for selenate. He and 
Ilr Fan acfvtmmi the evpnsion r)P the uvc ofliyuid chromatopsaphy for selmium maljs ~ s  

Mr Van Derveer asked if there were any other issues related to question 8, recogni~ingthat the literature 
relating sed~rncnt concentrations to tourc~ty1s sparse fk Cutter replied that, bccuusc of the Iack of 
l~lcrtlturc, the conclusron should he. that the cxpertv h d  low confidence in amwering fl~c question. Dr. 
Kiedcf aged 

Mr Van Derveer prcsonted a gaph using data from tt publreation of his (Van Uerwer and Canton, 1937) 
(F~purcc5 ) .  'L'hc graph showed the rc~ahonsh~p kttw~risedimcntq sclcmum ccrnc~ntmlion and effc?c;luin 
fish, ustng data from a vunety of sources, tncludtng NIWQP, Helews I,ake, Hyco, and others Mr Van 
k>crveot said &at there appears to hc a clear concenkatlon-rcspnso ratio, but that ~ m r cdata are ncoded. 
t)r Skontpa cnutloned that the p~werof the study shouId be kept in mind wh+rt there is a finding of "no 
cffccct," as many studies lack the ncccssetry ptvw to detect eflects 

Quest 
eombi 
n1 osl 

Reanatyes of Sedimentary Selenium Toxicity Oat%from 
Van Deweer and Canton (1997) Using Only Effects 

Data for Fish 

ion 9: Which form (or 
nation of forms) in sediment are 
closely correlated with chronic 

et'hcts on aquatic life in the fidd? (in 
other words, given current or 
emerg ing analytical techniques, which 
forms of selenium in sediments would 
you measure for correlating 
expos ure with adverse effects in the 
field?) 

isisct~.~ 
p r e m  

Mr. Van L>L.nfces prescntcd a brief 
swnm a1y of each individual" smmmts  

question as fu11ows: He himself 
said to measure total sclcnim wnd 

with bwthos. Dr.Fan siild to measure protcim~eous s e l ~ n i m  md selmo-methioninc in bcnthos and 
detritus. r3r K~edel said that better analytical methods are needed, and Ilr Sknrupn said that a matched 
sdimenl a d  henfhos study is needed. 

tk, Adams cfarlfied that the lack of correlatinn hetween selenium species and benthos results from the lack 
of data on the sub~ecl. t)r Fan said that hw recommennhGon to measure pmteinaceous selenium mas 
based on an edwated guess that detrital selenium 1s probably concentrated 1n peptides or potems Dr. 
Cutter agreed that this is a reasonable nssm~ption, Dr. Fan added that her group performed an experiment 
in which t h y  comlxred detrital malenal captured in a sechmcnt trap to cored sediments 'The material that 
settled in the trap {rich in detritus) contained an order of magnitude mox selauum than did the cored 
sediments (Fan,unpublished) 

Mr. Van Demwr presented hs unpublished data from n study m the Mddfe Arkarms Rtver 13asin in 
Colorado (Figwe 6). The graph was a log-log plot relating sedrmentary selenium to selmum 
concentrationsin chironomds Ile pomted out thot there seemed to tx a positive rehilt~anship The experts 
dtscussed the passibility of relating thzs rnfomtion to the effects ~nformat~on m thr; prevrwls p p f i  to 
cstirnlrtc a chre&old ol" drctary selenium associated wilh offcts m fish. Mf- Van Ikrvecr agecd &at Lh3s 
was a useful direction for researoh, but he stressed that far more data wu ld  be needed. Dr Skon~pa added 
that, to perform such nn amfysis, it would be impartant to h o w  w h t  the fish were czcthutlly eatmg The 
exprts d~s~ussedl seleruum values 1x1&c possibrlity of using assimlla&on efRcimclcs and protern-~wmah~cr11 
foud-dmin rnudelmg. ?'hc variety of food chstrns present m diffmnt huthttRts was also dxsusscd, not only 
do lotic and lentic systems differ, but lotic systems have high- wd bw-encrgy areas 

Quest ion 10: In priority order, which 
sedirn ent quality characteristics (e.g., 
TOC, 
sffeeti 
biostcc 

Relationship%Wen the Conmntmtiomof Selenium 
in Bulk Sediment and Chironomidee Larvae in Streams 

of the Middle Arkansas Rivet Basin, CQ 

ete.) arc most important in 
ng the chronic toxicity and 
~lmttlationof selenium to 

fresh water aquatic jifc undw 
enviro nmentally realistic conditions? 
Of these, which have hem for can 
be)
sdeni 

quantitatively r d ~ tcd to 
um chronic tclxicity or 

biolrcc urnillation in aqi~atic 
organ isms? 

D~SLTJS 
preme 

Vnn Deweer paw a bnef summary 
each mdiwdual's comments on this 
an. I le said there was 8 reasonable 
of agreement among those who 
dcd Evewono who rcspndcd 
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systems,wing 204water-sediment pairs from 15 water hdies  (Adam, rmpblished). 'fhe correlation 
oucEcm~lMBS 0 66 owntll 

the tine-pined 
yielded aWettern Streams Model from Van Dsweer and 

Centon (1997) the coarse-
cut.slctcient was 
nut that, as with 

Mr Van Ikrveer showed another 
gaph from his work to stimulate more 
cnnverssttzon (Ftgm 7) This gaplh 
showed thc prc~ductof dissolved 
selenium ,md sedmentrlry
Tm on the x-axis wid s c d i m ~ ~ q
selenium m the y- a m  He noted that, 
a t  feilst in strmms of Ihc:western United Stales, there rs u fmrlj predictable relationship L)t Cutter 
suggested revtsitmp h e  data wth a atlm~1t;tattonto ahminun in the low-TOC range (i e., normafirx! to 
""1'OC: or alummsltn") CXmr cxpcrls s ad  that a is impurtrtnt to cons~derwhether systems are at 
equilihrim or not @or example, is there an ongome, ~nput?) 

Relicarch Needs 

I 3  Fa~rbrotbcrrnoked the conversation ta thc issue of rcsoarch ncods. Dr Fan mrd therc is a need to test 
the relationship among tviiterbome selenmm, 1'W,detrital selmrum,totd sediment selenium, and biota 
selcmunl for aIf abundant scdmnt  species. Dr k c d d  said that it would be important to obtain tfie 
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thic organisms and to examine how the dierent types dselenium 
m Detveer said that the issue of whether or not organisms are 

er said that a coupled emtination of ll?r:ecosysbrn md the 
13 at a site. Mr. Van Desvwr said &a$ he woutd iike to see a more 
s se-lenim acemulation in the sediments. Dr. Skorupa said he 

would fike to see more data t i ~ k h gthe biology of the most st~nsitive spmics to the heterogmejty of the 
sediments; some species may feed prefere-entiaily in $ti&-selenim mas @mcause of other characteristics of 
these mas). at.,Fan agreed that she would like to see if seleniiun accmulllition by balthns canbe 
correlatedwith selenium levels in ic-rich sediments. Dr. Wmiltoa~ mentioned the issue of differentid 
accumulation of selenium by closely rela2ed species (e.g., fla~ne%mouthvs. razorback msuckers). Mr. Van 
k w r  said that it woutd be ilseful to do some controlfed ~ ~ a t o r y  studies field-collwied 
sediments, perhaps running EPA's hrnbrdwltss bioaceumul&ion test. Dr.Adms said he would like to see 
examination of the sires &at haw relatively hi& Ievels of selenium but no effects seen; be mid that these 
sites shsuld help shed light on mechtwristic understanding ofprocesses. Dr.Fan said it is imporbt to 
understand the mechanism of toxicity; she cited a review article from the biomedical field (Spdlholz, 19941, 
which she wged the other experts to read. 

Mr. Van rServeer summaria& the lyreceding discussion, After some further discussion, the e ~ ~ e r t sa g w d  
that the following was an accurate summary: 

ELmental and organic selenlm predm~inate in sediment%. The process is somewhat redox driven, 
dqmnding on the system type and the ch ristics of the sedimfs .  Selenium tends to be located in 
detritus. Totaf selenium may predict toxicity; &ere are some questions about relating selenium 
concentrations to TTO, Eht: possibility of carbon-to-nitrogen (C:N) ratio nomalizlltion, normalization to 
prateins, and direct measurements of detritus vs. whole sediment. Spatiaf hetemli;eneity i s  an issue, ar is 
preferential feeding (scrme spec& feeding n weas with high setmiurn concentrations). In addition, 
there some issues with the power ofbi ais~essm- to deted effects. Concerning the question 
of what should be measured, there is some xgummt th& total selenium in sdcial sedkents should be 
meawed arid it was also pointed out &at multiple dietary pathways should be considered when &qexist. 
Direct comlaticms of specific sebnium fom to effects are lacking, but an overall cmsd reliltionship tends 
to exist, where Mgh selenium in sediynmmts tend*, to w-occur with effects at the population and conmxmity 
Ievel. Some exampbs might be (1) effects seen in Belews Lake h e r  the cessation of aelenit~m input and 
(2) microbial community changes. 

Which sediment charwteristics iqqmw to be mo TOC seems to he important, but may be 
impppriide for ntnoxi~ sedirncrrts where redox driving selenium accumulatiofl; there may be 
some pseudocorrefation or a simple biogeocbemicd process moving selenium and sequestering if in 
sediment. Qumtity of d&hrs may he important, and it may bi: impotitant to measwe that directly. In 
lenttic systems, the residence time appears to be important; sc?kni'~un wcumulaticm can be cdculated b w d  
on residence time and some other factom. Aluminum should Frc consider& as a m&ar for iatorganic 
sediment composition, b help differenti& degsitalm&er from inofganic m~tmilzl. Emux from sediment to 

is impomt.  Sulfate may be important to fiedimentary microbial communities, affecting 
on. (Dr. Fairbrother noted that most items on this livr reflect, not rresults reported in the 

litermire, but things some or all ofthe experts think shouid be importmt, based on their ~tnderst~din$s of 
the relevant pfocesses.) 
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Finally, relating sediment to water, a TOC model exists for western streams. Residence time is impartant 
for both lentic and latic systems. Whether the system is at equilihrit~m or not ghoufd be considered. 
Uncertainty is mokratr: overall for relating sediment to water, based on the smalt numl r  of publications 
specitically addressing this relationship. 

Conclusions: Tbe fullowing summry of the e~t ire  c-nssion session was wdtten by the dise~r&m 
leader and revievved b y  the other experts. 

Sediment is the dominant sink for selenium in aquatic ecosystems. Elemental and erg-ic selenium tend to 
predominate in sediment, wth  elemental selenium dominating under reducing conditim. Ckgmic selenium 
is believed to be markedly more bioavailable than elemenbl seienium. Sedimentary organic material9 
(detritus) are an important dietary resource for aquatic invertebrates, Selenium tends to accumulate in 
detritus, thereby entering the benthic-detrital food web. 

The literature regarding the toxicological effects of sedimentary selenium is sparse, and most workshop 
participants relied upon two to three pubtications for preparing their premeeting comments. Severd 
participanls cited a paper by Van Demer and Canton (1997), which coac~uded that the total sedimentary 
selenium concentr&jon is a reliable predictor of chronic toxicity in fish and birds. A rertnalysis of those data 
(Van Dorveer, premeeting comments), focusing only on fish. indicated that toxic eEects may occur when 
total sedimentary selenium concentrations exceed 4 ~ g i g  (dry weight), The field data that were coilected 
from Uelews take after c~lrlailment of fly ash irrput demonstrate the importance of sedimentq selenium in 
b~owcumrtiation and toxic effects on fish. A-though waterborne scfenium concentrations declined rapidfy, 
Se concentrations in sediment and biota declined very slowly and kratogcnic effects in fish p~pulations 
persisted even If) years later. Effects data for particular selenium foms in sediment are tacking in the 
l~terature; thus* preventing interpretation of sedimentary selenium speciation data. 

'Ihe relationship between sedimentary seleniurrl and toxicological effects may be affected by factors such as 
spatd heterogeneity in sedimentary seletlium concentrations, habitat selection by different types of aquatic 
biota, and preferential feeding habits of aquatic biota. Moreover, efforts to relate toxicofogical effects to 
sedimentary selenium concentrationg or selenium concentrations in my mwlvironmentrrt compartment, 
should consider the shtisticaf power of the effects assessment. It was hypothesized that prediction of fiod 
web bioawumulation and subsequent chronic egects on higher traphic levefs might be improved by 
memuring detrital selenium, proteinaceow selenium in sediment, or seleno-methionine in sediment. 

IJnpublished data (Van Derveer, premeeting comments) were presented which indicate thal a significant 
positive relationship exists betvveee total selenium in 8utliciaI sediment (ca. 0-3 cm) and sehium 
accumuiation in depwated Chironomidae larvae from streams ofthe middle Arkansas River bmin, 
Colorado. These data suggest that, at least fix some systems, total sedimentary selenium is wet1 correlated 
with bioaccumulation in benthic organisms. 

Ttx following sediment qunlity characteristics were identified as potentidly relevant to cbroaic selenium 
toxicity: 

Sedimentary TOC (possibly inappropriate fw afloxic sediments when: redox processes predominate); 
Quantity of sedimentary detritus present; 
Water residence time (longer residence time promotes greater sedimentary selenium accumulationlt); 
Nomalization of sedimentary selenium to sedimentary carbon:nitrogen ratio; 

Nomalizaaion of s ed immw selenium to sedimemry pratein content: 
* Efflux of selenium h m  sediment to water; and 

Sulfate concentrations (may affect the composition of sedimentary n~icrobial communities and &us the 
speciation of sedimenw wlenium). 

Sadime~tarq, setmiurn c ppoaci~es, with a moderate de 
of uncertainty. For s t r e w  of the western T_mited States, a TOC-based model can he applied (Van Derveer 
itvld Canton, 1997). Sedimentary selenium accumuldion irr lentic and lotic systems caa be calculated by 
considering resideme time a~rd applying a mass balance approach (Curter, 199 1). Because waterborne 
selenium concentrations tend to exhibit large temporal variations, the strength of the water-to-sediment 
coi~elation is affected by the averaging period seteded. It is also important to consider whether the regime 
of waterborne selenium input to a system is reltxtively consistent over time (e.g . a &wm receiving 
selenium from sutrounding geological sources) or recently altered (a.g.;., Belews Lake after curtailment of 
fly a& input). 

The following re~earch issues were identified as being refevmt to developing a more complete 
unde~tanding of Ihe role of sediment in chronic selenium toxicity: 

Assessing the relationship between &trital selenitm and food weh hiaaccumu$ation; 
* 1Jnder;standing factors && may cause variability in selenium accimullon in htsnlhic invertebrates, s~tch 

as interspecific differences, assimilation rates, and effect of sedimentary selenium speciation; 
Ev&uating the potential merit of depurating specimens prior to ~arrelLatjon with sediment, or any other 
environrnmtal compartment; 
Cwetliting sedimenttuy w i ~ i u m  concentraticms at preferred feeding sites wich particular ?pecks of 
interest (e.g,, endmgwed fish); 
Defmhg the rnechdsma of d e n i m  awmulation in sediment and 
Performing laboratory studies of sedimentary selenium accumulation by invertebrates. 

DISCUSSION SESSION 4: 
Crass-Cutting Issues Associated With a Chronic Criterion 

Dr. Fairbrother explained that the mox+cutting session was intended to caph~re issues && did not fit neatly 
in one cornpartme* as well as any other comments or ideas && any of rhe experts had not yet had a 
chance to raise. She fisted the fallowing issues to be discussed during the session: spatio-temporal 
variability and averaging times; emsystsm type (includfng lentic VS. lotic); raite-specific qproaches; 
analytical methods; sufliciency vs. toxicity; nahwat background; and interactions with other stressors. 

Qnestiw 12: Mow does time vari&iNty in ambient concentratjlons affect the biaaccumtxlatim of 
selenium in rqurtic food webs and, in particular, how mpicUy do residues in fish respond to 
increases and decreases in water coacentrations? 

Dr. Fairbrother smmarized the expert@' premeethg comments m this question as follotvs: Water 
concentrations can change by ten-fold in I month. Biowcumttlazion in fish tissues changes over months. 
Phytopfmkton and bacteria ac~umulate selenium rapidfy (5-6 days), with turnover in 2 we~.ks, The rate- 
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Normalization of sedimentary selenium to sedimentary protein content; 
EMux of selenium fmm sedintent to water; and 
Sulfate concentrations (may afiect the composition of sedimentary microbial communities and thus the 
speciation of sedimentary selenium). 

Sedimentary seleniutn can be related to wlttterlxlrne selenium using two qiproaches, with a moderate degme 
of uncertainty. For streams of the western United States, a TW-based model can be applied (Van Derveer 
md Canton, 1997). Sedimentary selenium accumulation in brrtic and Iotic systems can be calculated by 
consrderitig residence time and applying a mass bnitmce approach (Cutter, 1991). Because waterborne 
selenium concentration? tetrd to exl~ibif large temporal variations, the str~n@h of the wtlttlr-to-sediment 
correlation is affected by the averaging period selected. It is also important to consider whether the regime 
of wntcrborne selenium input to a system is rebtively consistent over time (e.g., a stream receiving 
selenium from surrounding geological sources) or recently altered (a+,, Belews M e  aRer curtailment of 
fly ash input). 

The followitlg research issucs were identified as being relevant to developing a more complete 
understanding of the mie of sediment in chronic selenium toxicity: 

Assessing the relatiomhip between detritai selenium and Food web bioaccumufation; 
Understanding factors that may cause variability in selenium accwnulrdion in benthic invertebrates, such 
as interspecific differences, assitnifation rates, and e&ct ofsedimet~lary selenium speciation; 
Evaluating the potential merit of depurating specinlens prior to correlation with sediment, or any other 
environmental conzpaftment; 
Correlating sedimentaty selenium concentrations at preferred feeding sites with partlcuiar species of 
interest (e.3.. endangered fish); 
Defming the mechanisms of selenium acmutat ion k sediment; and 
Performing laboratory studies of sedimentary selenium accumutation by invertebrates. 

DISCUSSION SESSION 4: 
Cross-Cutting Issues Associated With a Chronic Criterion 

Dr. Fairbrother explained that the cross-cutting session was intended to capture issues that did not fit neatly 
in one compartment, as welt as any other comments or ideas that any of the expert4 had not yet had a 
cl~ance to raise, She listed the following issues to be discussed during the session: spatio-temporal 
variability md averaging times; ecosystem type (including lentic vs, lotic): site-specific approaches; 
analytical methods; mfliciency vs, toxicity; natural background; and interactions with other s trwsm. 

Question 12: How does time variability in ambient coneetbtratlons affect the bioaecumulation of' 
sekitiutn in aquatic fund webs and, in particular, how rapidly cto residues in fish respond to 
increases and decreases in water concentrations? 

Disctsssion leader's summary of premeerip~g cmmenfs: 

Dr. Fairbrother summarized the experts' premeeting conlments on this question as fblfows. Water 
concentrations can change by ten-fold in 1 month. Bioaccurnulation in fish tissues cl~angeg over months. 
Phytoplankton and bacteria accumulate selenium rapidly (5-6 days), with turnover in 2 weeb.  Thc rate- 
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fimiting step is the conversion of the inorganic f o m  to the organic form. The t,, for sedimem depends on 
the form of selenium. 

Dr. Cutter suggested that averaging time should be a function of retention time [the physics ofthe system), 
which varies greatly between lentic md fotic system. Dr. Fan said that the biological component of a 
system can also have arr effed on averaging time. Ih. Skompa raised the issue that a shor t - tm 
spike can have long-term food-chain implications, based on the Maier et at (1998) study Dr. Fairbmther 
summarized that, in ddition to the phyzics of the system, the biology of the system has to be considered, 
becrtwe organisms will have different effects on the residmce time of selenium in the various 
compartments. Both physics and biology should be looked ;it when examining the relationship of water 
fluxes to responses or to fish tissue changes. 

Questioa 13: To what extent would the type of'ecnqstem (e.g., lenlic, lotic) affect the chronic 
toxicity of selenium? 

Dr. Fairbrother summarized the experts' premeeting cornmen& on this question as follows: There was 
general ageement that the type of ecosystem has a lwge effect on selenium cycling in the system. Lotic 
systems have a slower rate of convenion of inorganic to o~ganic selenium, shorter retention time of carbon 
and decwsed storage potential, arrd less accumulation of selenium in sediments, The modeling approach 
differs between lotic and Imtic systems. Baderia and p h y t o p l a o n  species differ between the two 
a m y d e m  types, which may cause dBereulces in bioace7umulation factors. Also, lentic systems have higher 
primary pductivity. Open (rather than cfosed) fish populations make chmges in recruitment more 
diBcult to dwument. 

Discussion: 

Dt. Riedel added that lotic systems have a larger co~ttributiofi of tenigenous detritus, which tends to  dilute 
the selenium concentration. Dr. Fan replied that if the allochthomus input is thougb selenifmous soils, the 
reverse could be true. Dr. Skonrpa said that another way in which 1&ic and lentic systems differ is that 
lotic systems are more likely to provide: the s o m e  water for lewrtic rather than vice versa. Dr. Fairbrotller 
replied that the reverse could also be true. Dr. Riedel said that the key point is not to consider pa& of 
systems in isolation. Dr. Hamifton agreed that the intwoomectian of lentic and lotic systems is important. 
He cited a study by R&ke et al, (1988) on the I ~ t v e r  Colorado River, which showed 'that selenium in the 
backwaters was coining from the rivw's main stem. Conversely, a study by Engberg (cwrentfy in review) 
showed that oniy 18 perctrrtt of the selenium entering M e  Powell stays in $he lake. 

Df. ArSams said &at there are other ecosystem types that should be considered, such as the Great Salt 
Lake, saline streams, ephemeral s t r e a r ,  and cold northern streams. He added that indigenous biology in 
each ofthe different envirannlcnts should be taken into accoutxt. 

Dr. Fairbrother questioned the statement that modeling approaches vary for difTerent systems. She said 
that, in her opinion, the major components of the model are conceptually the same for different systems and 
that what varies are the rate processes. She asked for comments from the other experts, Dr. Fan replied 

-- 
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that components other than rates v q  (erg., food-web composition). Dr.Gu$ter replied that food-web 
composition is taken into account by Th.Bowie's model. Dr. Sowie agreed. 

Dr. Fan asked Dr Bowie what was the minimum amount of information required to use his model for a 
site. Dr. Dowie said that one can use very ltttle information md make guesses. but that the more actual 
data that are included. the better the model is. He eaidthat the hyirology o f f e  system and the seIe~~ium 
loadings tvould be the nrost important infbmtation, followed by the food web structure and some 
information on sediments. Dr. Fan replied that it is di%cukt to get a good mass balance for a dynamic 
system. She mentioned volatilization as an important component that is difficult to measure. Dr. Bowie 
replied that he didn't think volatilization was a major factor iu ma& systems; further. the model takes into 
accoimt factors which affect volatilization, such as the volatile fractions of bacterial and algal excretions. 
During the discussion, It was also clarified that the main purpose of the model is to be able to tie biological 
eEects to water concentrations resulting from loadings, and possibly predict otrtson~es in hypothetical 
future situations. 

Site-Specific Approaches: 

Dr. Fairbrother sunmasized suggestions Dr. Adams made about different approaches for doing slte-specific 
assessments. These were: (1) Empirical database of fish tissue concentration as a fvnction of water 
concentrations (develop for a variety of species and couple with reproductive effect concentrations); (2) 
Apparent Effects Threshold fAET -- use it to identify areas where site-specifjc effects measurements should 
he done); and (3) Modeling approach (parameterize for the ecosystem of concern). 

k+
Ahms elaborated further on the AE'T approach. He explained that it is the approach shown in tbe 
graph Mr. Van Derveer presented earlier (Figwe 5).  For multiple sites, concentmtions of selenium in 
various compartments are coupled Mrirh information on the presence or absence of biological effects at the 
site, This approach identifies three ranges of concentrations: a range in which effects were never seen, me  
in which effects were sometimes seen, and one in which &%its were atways seen. This approach helps to 
establish rough effect threshold< and to identify sites for which more site-spesififrc data are needed (is., 
those m the middie range). The AET approach has been articufated for macine sedirnwb (Barrick d al., 
1989). Dr. Bowie said that, for such an approach, using total selenium measurements might not be 
dedrabte h r  sediments, became detritd selenium is what gets into the food web. Dr. Faifbrother agreed 
that, in the sedin~ents discussion session, there had been suggestions to nannalise to TOC or protein. Dr. 
Fairbrother emphisized that, for the AET approach, it would be crucial to consider whether the studies 
used had adequate power to detect effects. 

Dr. Fairbrotherthen asked Dr. Adams to discuss the idea of an empirical database. Dr.Adams said that 
this idea was based on various papers (e.g., Skorupa and Ohlendorf, 1991, Bhlendorfand Santolo, 1994). 
He said that, brtsically, this approach would again use information from multiple sites. Relatiomhips 
between, for example, water concentrations and levels in fish reproductive tissue could be graphed md 
used to create n regression line. The strength ofthe regression's predictive power could be evaluated; in 
addition, as with the AET approach, sites with strong site-specific influences could be identified. 

Us.Riedel asked Dr.Adams how he would modify the water-tohfish regremion if it did not fit well, k. 
Adams replied that his %st step would be to remove sites like Belews Lake, in which there is not an 

ongoing selenium discharge. Dr. Skorupa said h t  it should not be too hard to separate out the sites 
cawing the "noise" in the data, baqed on knowledge of site-specific fadom. Re expressed optimism that it 
would be possible to create a p o d  global relationship between water-column and fish-tissue selenium, Dr. 
Cutter added thd  mother factor to consider would be the amount each site is elevated above background 
fur its region 

Dr. I.'airbrother sitid that the experts w m e d  to be contradicting their conclusions from the previcm day, in 
which most of them had said tb& water concentmtions could not be used to predict fish ti~sue 
concentration% Dr.Adms said that part of the reason for that cnncl~mion was that, to date, efforts to build 
global models had not been very successful. Dr. Skorupa said that two different scales of i~nalysis were 
being discussed. During the water session, .the experts addressed the question of what cntlE~dencc the): 
would have in predicting fish-tissue selenium concentrations from water selenium concentrations. He said 
that that was a different question from the current issue, which was looking globally at relationships 
between water and fish and trying to identify sites that are over or under the regression line. Dr.Cutter 
agreed. Dr.skims said that, even if tissue levels are considered to have the best predictive power of 
effects, they still must be related back to water concentrations, or the tissue-based approach leads only to 
site-specifrc assessments for every site. Dr. Fan added that picking apart tlte variables that make some sites 
deviate from the global relationship would lead to a better understanding of the relationship between tissue 
concentrations and water concentrations. 

Dr. Fairbrother commented that what the two approaches under discussion would mainty show is which 
sites need site-specific studies, Dr. Rledel asked &ether a "site-specigc study" means anything beyodd 
andyzing selenium in the discharge and the receiving body, Dr.Skonlpa replied dzat, in his opinion, site-
specific analysis usually boils down to developing rigorous effects diPta to assess whether effects are 
occurring at a particular site, 

Dr. Cutter presented the following remarks: 

The ChemicalFoms of Selenium in Natural Waters 

DISSOLVED 

Se(VI) Selenate (SeO,Z*) 
Se(1V) Selenite (WSeO, + s~o,") 
Se(0) Elemental aelenium (insotubfe, but may be colloidal and pass throu 
Se(-11) Selenide, primarily in the form of orgmic selmides such as seleno- mino  acids (e.g., 

seleuto-methionine,CN,Se(CH,),CII(NK,)COZEI) in dissolved peptides, and dimethyl 
selenide ((CW,),Se)) 

Se (IV+VI) Adsorbed to mineral or biogenic phases 
SefVI) Selensrte esters in membranes 

Elemental Se precipitated 'Sfam water column or produced in sediments s e w  
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Se(Oi-ZI) Me&d selenides (pyrite-like compounds) 
S e ( 4 )  Organic selenides (primarily spleno- amino acids in proteins) 

1 Accuracy. For obvious reasons, systematic emrs  must be eliminated. Standard additions methad of 
eaiibration should be used and appropriate (i e., same matrix type) standard reference materids shoufd 
be arratyzed (dthough only limited speciation data for these are available). 

2. Precision. The malytilical precision mmt be much tess than the environmental variability in order to 
discern it. 

3. Ifiw detection limits. Natural concenwations of dissolved selenium can be as iow as 2 ng SeiL, 
necessitating low detection limits. Irr this respect, for determining loadings. etc. a lack of data @e., 
below detection limits) should be avoided. Moreover, low detection limits allow potential interferences 
to be minimized via dilution. As a general rule, the detection limits should be approximately 10x tower 
than the e,xpected concentrations. 

4. Ability to determine dissolved a& particulrde speciation, The speciation of selenium in both the 
dissoived and particulate phases hm hen shown to aflFect its bioavaitability and/or toxicity. 

Analytical Technip@sforSe1miurn Ddminrrtiom in Natural Vaten 

SEIG - selective hydridc generation 
AAS atomic absorption spectrometry 
ICP = inductiwly coupled pla.ma 

What can we do now? 

Dissolved: IV, JV + VI, totaf, selected or operationally defiied organics 
VI - {IY d- VI) - I V  
organic Se (-11) = Total - (IV -t- VI) 

Particulate: IV, XW -k VI, total, Se(D), pyrite-Se 
organic Se (-11) -Total - (IV -+ Vl) - Se(0) - pyrite-St: 

Organic Se: The big problem. HPLC, etc require knowledge about specific cnmpotmch. Can get at 
specific compounds or compound classes. For example: Coppchelex gets prinlnry amine Se; 
cation resin ge:ets the selenonium catictiotz. 

Dr. Fan pointed out that the cost of disposal has to be faetored into the cost of analysis using selective 
hydridr: generation, because a very acidic was% is generated for which disposal can be expensive. She 
added that her laboratory has had problem with their nebufizer becoming clogged Dr Cutter replied that 
a nebulizer is not necessary fos his M-hydride method. 

Dr. Fan nded that selmonium can be analyzed for by spiking whole water with base md analyzing the 
resulting head space, She asked Dr.Cutter if he had tried using the copper ehelex method to a n d y e  for 
seleno-methionhe in sediments, and he replied that he had not. Dr. Riedel said that his group, after dosing 
algae with selmium-75, had detected small amounts of free seleno-methimine in water (in the pwts per 
trillion range) using copper ccbelex. Dr. Skompa aked Dr. Cutter to comment on neifkron a&ivlltioml. Dr. 
Cutter repIied that this method does nat do speciation and that special attention milst be paid to  sample 
preparation. 

Dr. Gutter presented further remasks: 

Sample 
--> 0.4 urn ftlter (immediate) 

--> "dissofved (pH K2 with HCT, borosilicate glass) 
-->suspended particles (freeze; dry at low temp) 

Why? Disoived and particulate represent diEetent " p f i ; "  available to different pasts of food web. 

Box core (or equivalent) 
--> "squeeze" and filter 

--;.dissolved 
-aparticdate (dry aZ low temp) 

Why? Dissolved and partialate availability; fluxes; seleotium changes with depth: presme flocculent 
matter l surface. 

References for sediment sampfing: Render et al., 1987, Blomqvist, 1985; Blo~nqvist,i991; dahnke, 
1988; Zhang et al., 1998. 
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For detemination of selenitm in sediments, Dr. Fan brought up benchtop x-ray fluorescence spectrometry. 
She said that it has the advantage of not requiring digestion, which minimizes sample hadling md thus the 
potential for technician error. Dr. Cutter replied that the detection limits for this method are very high. Dr. 
Fan agreed, saying they are currently around 2 ppm, but she said the method could be useful for more 
h&Iy contaminated sediments. She added that this technique determines other mdals at the s m e  time, 
which c m  be useful for looktng at interactions. Dr. h t t m  replied that it is an expensive instmmernt. Dr. 
Fan responded that it is not more expensive than odter instruments he had referred to and that it results h 
large saving% in tabor costs. 

Dr. tZdams commented that Dr. Cutter's chart of anatytrticnl methods was a summary of the state ofthe art, 
rather than the methods commonly used. He said he thought a detection limit of 2 pptr was a stretch for 
some of die methods and was certainly a &etch for contract laboratories. Most contract laboratories, he 
added, are struggling to do a good quantitative analysis at the 2 ppb level. Dr. Rie&l replied that EPA is 
cwrrntly publishing and vafidating a method for arsenic and that the selenium method will come in time. 
B.Cutter replied that, in his opinion, it is crucial that detection limits be ten times below the 
concentrations bang analyzed. He added, however, that he understands the situation faced by a contract or 
utility lab analyzing lage  qumtities of sllmples in short time periods. He said that, with EPRI funding, he 
had developed a methods "cookbook"' currently used by many utility labs. He said that the approach he 
recommends for these labs is to analyze for total selenium, making sure that their method is accurate and 
precise, and to speciate a subset of samples. 

SuMiciency vs. Toxicity: 

Dr. Fairbrother introduced this topic by saying that selenium is a required mimonutrient; the question, then, 
is whether the range between suficiency m d  toxicity levels is large enough that we need not worry about 
suffxienccy. Ih .  Riedel responded that there are regions, such a.;places on the Canadian Shiefd, in which 
selenium concentrations ate so low (in the low ppdr in the water column) that algae respond to selenium 
administration, Dr. Fan added that she found t-hat she needed to add selenium to an &ail culttmre in her 
laboratory that she had isolated from an evaporation pould. Algal growth had been diminished, but was 
ameliorated when she added 10 ppb of selenium to the culture. Dr. Fairbrother pointed out that these algae 
were adapted to a high-selenium environment. She reiterated the question of how wide the zone between 
sttfFicimcy and toxicity is, and Dr. Riedel replied that for plants and algae it is quite wide. 

For fish, Dr.Hamilton cited a study in which a selenite-spiked did was fed to rainbow trout (Hilton et al., 
1980). The researchers determined that between 0.15 and 0.38 w i g  dry weight selenium in the diet was 
the mificiency level: they estimated that Ure toxicity level was a b u t  3 &g. Df.Hamilton pointed out that 
this was only a ten-fold difference, which is fairly narrow, Mr. Van Denwer said that spiking with selenite 
did not redistically mirror rtn environmental exposure, 

Dr. Cutter said that, in his opinion, one woufd oat have to worry about making a system too clean. He 
pointad out that low-selenium environments would have ztn assemblage of species that were adapted to the 
lack of selenium. Dr. ~ k 0 m p 8agreed; he said that, in 10 yeass of research he ha? never found selenium 
icvels in a waterbird egg in the wild that were below the level of seleniunr sufficiency determined for 
chickens. 

Dr. Adanls said that published papers have established a selenium requirement for dzphnids in the range of 
0.5 to 1 @L added b the algal culture that is fed to the daphnids. He also commented that European 

researehers have started to develop ~ ~ c i e n c y - t o x i c i t y  curves for metals and said tbat this is interesting 
because it allows, one to look & the gradations of &kc$. He added that, in the Netherlands, water criteria 
for metals are adjusted for natural background concentrations. Dr Fairbrother then turned the discussion 
to the topic ofnaturai background, 

Natural Barkground: 

Dr. Fairbrother asked Dr. Cutter to elaborate on his assertion that 0.1 ppb is the natural background for 
selenium in U.S. freshwaters. We replied tl~at &the data he based this on were presented in a chapter he 
wrote on selenium in freshwater systems, which hc had provided to the group (Gutter, 1389). He said that 
he only included data he ~wnsidered to have been produced using sound analytical methods: he 
acknowledged that the westem United States was not adequately represented. He afso cited another 
reference he provided (Cutter and San Diego-McClone, I93Q detailing variability in selenium 
concentrations over 2 yeam in the Sacramento and San Joaquim rivers. Ha added, however, that 
concentrations in the San Joaquim are affected by agriculturat input, and that headwater data would be 
necessary to estimrrte natural background. Dr. Riedei said that using headwater data ignores the natural 
selenium inputs that occur as o m  moves downstream Dr. Fan said that researchers had addressed this 
issue in the Sm Joaquim by looking at tracers; they detmined that approximate f y 90% of the selenium 
inputs were agricultural. Dr.Fairbrother asked if this method cauld be used to determine natural 
background in systems with anthropogenic inputs. I)r.Fan replied that some researchers arc trying to do 
this, but it is not yet a proven methad. Dr.Adasns questioned how o w  defines a nunlber for "background," 
since there is a range of values; he cited some examples of water bodies with natural selenium levels much 
higher than 0.1 ppb. 

Dr.Ctrtter turned the discussion to the natural b ~ c k p u n d  selenium Ievd for f1.S. Freshwater sediments. 
which he said is about 1 ppm. Dr Aclams agreed. Dr.Cutter said here is not much regionat variation. Dr. 
S k m p a  said that the USOS study s f  stlrficial soils in the tit~itedStates found little regional ttariation in 
selenium soil levels. Dr.Fairbrother questioned bow numbers were averaged in this study, agreeing with 
Dr.Adm~s's comment &at one must look at the dtstribution as well as the medi'm. She suminmized the 
discussion by saying that there is still debate about natural background and that more work must done to 
allow good detominations to be made of whether sites' selenium concentrations are at natural background 
or elevated. 

Interactiort9 with Other Stwrssors: 

Dr. Fairbrothcr raised the issue of the interaction s f  selenium with 0 t h ~stressom, asking the experts 
whether they bad codidetloe that &Ye& s e n  in the empirical data set are due just to selmium, Dr. Cutter 
said th& he did not have confidence that this was the case, because when there is an excess of selenium, 
there is ofietl iut excess of something else. Dr.Hamilton said thrtt the literdture is fairly limited on many 
other elements. IIe cited mexample fram his research; in a study he did on the Green River, vmadiun~ was 
somewhat elevated and may have been a confounding factor, but he could only find one t-eievant study 
about vanadium Dt, Fairbrother md otber experts pointed out the additional problem of extrapdating 
from the Isboratgi to the field. Dr.Fan said that, a.broad element scans are heconling easier to do, she is 
hopefill that more field &ta will soon be avaiiable. Dr.Skorupzl said that he feels there are sufficient data 
establishing that effects attributed to selenium are actually caused by selenium done. His goup  has done 
studies in resewairs thd  have a suite of poxrltutants excluding selenium, and they have not seen the effects 
typjcaliy msociated with selenium 

MTMNF Draft PEIS Public Comment Compendium 8-217 Section A - Organizations 



GlarifEclrtiun Requested by EPA: 

At this pointll, Mr. Sappington asked the experb to clarify a couple of issues. First, he pointed out that, 
during the cross-cutting session, experts h d  discused possible global approaches in relating tissue 
concentrations to water concentrations; however, during the water-cdumn issues session the day before, 
eqerts had exprdcsed skepticism about performing water-to-tisstie wrrelatitions. He raked them to chrify 
this, md also to state some of the factors that they think might m&e the correlation poor. He asked 
whether the experts considered loading from sediments and spatio-temporal variability in the wa& column 
to he inprtant factors. 

Dr. Fat1 replied that the problem might be more complex than that and cited an example of an irri&;rtf.ion 
pond in California in which large changes in setmiurn load in bird e observed with only a minor 
dil~fiion of waterborne selenium conce~~tratims, for unknown reasons. Dr. Fairbrotherasked the experh to 
also clarify whether the form of selenium that is discharged to receiving waters changes the temporal or 
mrttjnitudinal dynamics of what happens in the food chain, Dr. Cutter replied that it does,for example, the 
uptC&e rate of setenate is stow compared to selenite. Dr. Fairbrother said that part of the problem in trying 
to establish reiationrrhips is that the system undw study are generally non-equilibrium, dynamic systems. 

Dr.Adms responded to Mr. Sappington's original question by agreeing that both mass in the sediments 
and spatmtcmporal variability in the water cofum are important. He added that fish behavior is also 
itnportant. inchtditag what fish feed on and where they forage, 

Mr. Sappingtoa asked whether the experts would expect tissue residue effect levels to differ between the 
laboratory and the field, or whether laboratory data are in fact useful for generating ei'fect-level 
inforn~ation.Dr. Hamilton replied that when he did laboratory studies, with both water-only md dietary 
exposure to selenium. he found the residue effect tevei to be very similar bemeen the two; in other words, 
how the selenium g& into the tissue did not affect tfie effect level, Dr. Riedel agreed that &this is probably 
generally true, but that there are exceptions. He pointed out that %ere are many unknowns in the field, 
while organisms in the laboratory ate kept under optimal conditions, Dr.RamiIton agreed. 

Conckusions: The LUowing suglmary d tho entire discu&m session was written by the discussion 
leader and reviewed by the other experts+ 

?here is a liurge amount of variability in selenium concentrations within compart.mants of an ecosystem 
(e.g., water, sediment, biota) across both time and space. The relationships between the compartments are 
not linear. however. Water concentrations may chmge rapidly (within days) whera~,  sediment 
concentrations take months or yem to change, particularly in lentic systems. Fish tissue residues integrate 
all conxpa~mentm~d theoretically may chmge in response to alterations in any ofthem although food- 
chain exposure%: tend to dominate, 'Therefme, fish tissue residues also chmge over a period of marth,  d 
do not reflect the faster fluctuations of water. 

The major faclors influencing sp&io-temporal variability we water residence time mrrd biological processing 
tie., the type of organisms in the faod web). The rate-limiting step may be the rate of conversion of 

itloganic form to organic F m ,  which is a function of the form of seleni~m and species ofmicroargmism 
in the sediment. 

Ecosystems cm be divided Into lentic or M e  systems. Further ~uMivisiom include ephemeral or perennial, 
h i a y  saline, and no&m (cold) &earns. Differences in these systems that may lead to dii'erent responses 
to sknilar 8eienium input include retention time of calhsn, rate of sediment accumulation, rates of 
conversion of inorganic to organic forme ofselenium, wid tolerance of local species, In addition, rabs of 
alfochthonous inputs (i.e., input of sefenium materials &om outside tlre aquatic system) versus 
autochthonous inputs ( k ,  from within the system) differ. Most lotic s-wtems are hiofogica8ly open systems 
which makes it more difficult to measure ecologicaily-relevar~t effects on fish species that may move 
through the system, rather than being resident. 

Three approaches to site-specific assessments were proposed: 

Apparcnt effeds threshold: This method would use existing Geld data to categorize systems as affected 
or not fleeted relative to selenium concervtrations in sediment or water. The sedimenthater 
concetrtr8tion a b m  wllich effects always occurred would be identified, as wouid the concentmtion 
below which eff- never occurred. The concentrations in-between (where effects sometrmes occurred 
or somctimea did not) wodd identify sites where a site-specik assessment would be needed. 

Fish tissue concentrations ati a function of water concentartio~q: The empirim$ data from field studies 
that exist in the literatwe would be used to develop this bioaccumtifaticm correlation on a global basts 
Sites when: measured fish tissue concentrations were different f m  the predicted concentrations, bmed 
on the amount of selenium in the water, wouid require a site-specific approach. If fish tissue - effects 
relationships are known for the species of concern, then sites could be further chw~tderizedas those 
with potentially higher dfnm predicted effect.^ or those with potentially lower effects. 

Modeling approach: The Aqugtic Toxicity hiodd pmsented by George Bowie could bc used to make a 
pdad predictions of whether a conentration of relwim in water would result in efiFects to the fish. 
Site-syxcific input parameters include selenium input (amom& rate, md species), flow rates, water 
depth, avnd a few other hydsological p m e t m  as wet1 as faod web species. I'he more site-specific 
data that are wed in the model, the mare tikety is it to accurately predict eEects. 

?'here arc; several methods for malying selenium in water, sediment, or tissue No one method is the best 
for all media important ccmsidemtions m desired minimum detection limits (ideally, should be ten-fold 
lower than the con~entsatiorrs of interest), smplr: prepmtion requirements, and faborntory capabilities, 
Cost rnay he a factor as well. W i f e  methods are avaitable that can achieve very low detection limit%, mmy 
(iTnot most) contract laboratories are not set up to canduet these methods with appropriate accuraq or 
precision. 

'In addition to mdyticaf methodology, appropriate sample cotledion md storage are required. Water 
samples should be widifled (with HCI) and kept cool; solid matrims should be kepi frozen. Selenium may 
volatilize when a sample 18 heated and provide. m incorrectly low value. Box core samplers a= prefmd 
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for sedimerrt sampling as they preserve the depth structure of the sedimerrt, ailowing rnemurements to be 
m4de on the upper flocculent (organic) materid versw the lower inorgazlfc portions. 

Since selenium is a required micronutrient for both ptants and ani rnd~~ here is m expwure concentration 
below which insu%ciency effects are aeerl and a different cormcen'b-ation above which toxicity occurs, The 
area in-between is the Optimal EReets Concentration. For algae, there is a wide sufficiency zone d the 
required amount may difEer depending on the mount of selenium in tthe system from which the test colony 
was derived (due to adaptation to a higher selenium environment). Fish Izave at least a ten-fold difference 
between required and toxic amounts. In general, there does not appear to be any naturafIy de6cient 
systems, with the exception of some takes in the burentian Shield area in Canada that may be deficient for 
algae. Furthennore, on a practical basis, it does not appear thd source redtrction of site remsdiation would 
resuit in systems with insufGeient selenium concentrations. However, this issue may be important in 
laboratory studies where appropriate minimum concentraticms of selenium mmt be provided lo maintain 
colonies of test species. 

On the national level, the median background concentration of selenium in aquatic systems is about 0.1 
p@L. However, there is disagreement about this value and about the variabiiity and range of natural 
background concenZrations. Areas of highly seleniferous soils in the western V.S. may have naturally 
higher bxkp t lnd  concentrations either through movement of soils into wPlterbodies or into groundwater. 
Methods are being developed for differentiating between natural and anrbropogenic inputs of seienium into 
an aquatic system, but there remains a great ded of uncertainty in the fofkw-on calculation of what a 
resulting natural background concentration would be. 

Seleniunl has the potential to interact with other metals, causing either greater or lesser responses than 
predicted from selenium alone. Pulrthmore, exposure to selenium may reduce an organisms' ability to 
respond to other environmental stresses, such as has been shown for Ash similzw to those found in Belews 
Lake that were exyosed to cold temperatures during laboratory studies (Lemly, 1993c, 1996). These types 
of interactions might confound the globat empirical dataset relating effects to selenium concentrations in 
water. sediment, or hod. Examples where this may have occurred include interactions between vanadium 
and selenium in a field study of fish reproduction. On the other hand, another study showed atRects 
were correlated only with the selenium concentration in the food, and that additional elements had no 
discernible effects, The endpoint of interest also may affect the potential for interadive effects to occur. 

N. OBSERVER COMMENTS 

At the end of each day afthe meeting, Dr. Fairkother opened the floor to comments from obset~ew. 
These comments are summatized below, In addition, okcerver prmentation materiais may be found in 
Appendix F. 

This observer (speaking on the first dday ofthe meeting) noted that discussiorrs to date had mostly focused 
on &artding-water sptems. In contrast, his interest is flowing cold-water streams, particul~rly in Alaska 
and southeast British Columbia, with inputs of selenium fmm hard-rock minix atld cod mining. He 
pointed out that these systems are quite diftiirent in many aspects from tlu: systems under discussion by the 
experts. To date, his group" studies haw found no adverse effects in streams in British Caiumbia with 
concentrattiom of selenim as high as 65 pg/L. He urged the exp- and EPA to consider three key points: 

Mowing-water systems are very different from standing-water systems; much higlrer corrcentrations 
can be toierated without adverse effects. 

Site-specific factor% are incredibty important. 

Not at$ waters or biota require the same level of protection. 

This observer questioned the need for a revision of the national freshwater chronic water qudi$y criterion 
for selenium. He argued that no compelling, field effects have been demonstrated in waters with selenium 
levels kfow the exisling 5 pgl, cl-unnic criterion. In addition, analytical methds for conrpliance testing 
me limited below 10 pg&. Finally, there i?; lwge mc&nty ifi making correlations at the nationat scale 
bittween water-column selenium concentrtltiom, selenium eoncentrations itl the food chain, and selenium 
concentrations in bird eggs+ He urged EPA to move towad developing site-specific residue- or effwts- 
based criteria. He also noted that the cost per p m d  to remove sefcniurn f m  discharge is quite high and 
that the removal process generates a large volume of sludge which must be disposed of. He sked  EPA to 
ensure that fixture regulations are developed upon fact-bmed science. 

This obsmer made comments on behaif of the Utility Water Act Oroup (I'CIWAG), an association of 
electric utility companies and &a& associations. UWAG is interested in EPA9 reevaluation ofthe 
ffeshwakr chronic aquatic life dtsrion for selenium because selmium is natural trace element in coal a~ld  
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many oFUWAO's m w e  coal as the primmy fuel for sleettical 
UWAG views a miversnl numeric chronic criterion for selenium as i n w m p r i a .  He urged EPA to 

In addition, he offered the opinion that fish liver is a p o d  tissue in which to memure residues if ovaries are 
unavniluhfe; in his wo&, be hs fomd that Ash liver tissue mirrom watw-cdum selenium concmmians. 

Speaking on behalf of Ccrminw Aka&& this observer said that saleumium is a key h u e  Ftl his c o q m y ' s  Red 
Dog Mtne in northern i2laska. An impending MPDES g m i t  will lower tho mine's sebnittm discharge limit 
to a level &at the company mwot met .  He: said that flowing gtreetms should be considered sq~e?pasately 
from shndingwater and urged EPA to move quickly in developing site-spwific gui 
EPA to provide prelimitliuy guidance oa possible chmges in samplingp r c a r e s  (e.g,, implmenmion of 
fish ovary sampling), so d~ataected  partie8 can start gathcsrhg relev& data as soon es posible. 

Chris S@mdh JD Coasuj& 

This obscsta.er expressed the opinion that tue haw a lang way to go in -rt.gd to quarrtifj.ing the behavior 
md ePects of selenium in the envirotunent. He added that although revising the c h i c  criterion is a good 
god, we do not yet have mough infomation to &le to develop a new nationwide criterion that is a 
&finite impravernetrt over fhe exhting one. The solution to this in the short temt, he said, is to develop 
site-specific standards, includingguidmce on sampfing wd d&a artafysis md intc;.rptet&ions. In addition9 
he asked EPA to establish s*andw& that can serve as guidance to contract laboratories. 
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Zlirutg, Y. and J.N hfoore. 1997. Ewiro~mentalconditions cm~trotlktgselenium volatdtzatlonfrom a 
wetland system. E n v i m  Si.i T~elutol3 1: 511-5 17. 


MTMIVF Draft PEE Public Comment Compendium A-223 Section A - Organizations 



Michael Carey, Ohio Coal Association 
cm' 

January 6, 2004 

Ikar Mr. Forren: 

The Ohtv Cwil As$wiiltittn joined with the Nuttonat Mining Assoc-mvn {NMA) and 
other surc: coal asstxiittiom from Kentucky. W s t  Virginia and Virginia in the cklivety d 
joint cornmenu orl the I>raR lvogmmallc Environmental Impact Statement (PETS) 
ddrmsing mounlaintt~p rnintny and valley fills {MTWVI:) tn the sleep slope 
Appalachian coal ficlds. Thc Ohio Coal Assmiation Fully supports those comments. 

The Ohio Coal hss(~:iation is a nmpmlit  trade ass<xiarjon that is dtxlicated u) 
repwscating Ohio's underground and surfixe coal mining productton. The Awxlatinm 
repmcnts close to ftMy cad  prtducing cornpanlea and over fifty Assocrate hlernben, 
which include suppliers and consuflatle m the mining industry. cod  .mta agents and 
brokers and allied industrjcs. As a united fronh the C)hio Coal Association ia committed 
to advancing the dcvcfopmcnt and urrli~aticm of Ohio coal as an abundant, econornlc anti 
cnvaonmen&liy sound m e q y  stwscc. 

A ctxnmon thread among thc state industry groups joining in the above noted comments 
1s the fact thaL all conduct coat mining tlpertikions wiMn the Huntington Dbttlct of Ihc 
Corps ill Imgrneet s. 

However, there art: f w  some major difference% k w m n  cod opmtions wirhin the 1 W S  
utudy area md coal operattons in the State oPOfhro. In add~tton to the joint comrnenls 
filed hy thc Nakional Minmg &x'N;tatton on hehalf of thc Ohto Coal hwtxhtion the 
Associrttm eishes Lo addrtss the Following specific coaccrns regnrdmg thc PEIS: 

Applicability of PElS tu nrining artlvitiw aot t n v @ v i ~  M T W F  outslde of the 
study ares 

Thc Study Area cst2thlisked i'or the M5IS was kdsed upon where PvRhdfVfz a~tivitks wen! 
located in the past and where MS1MIQF uctivities were urticipated in the f u t u ~ .  Ohio 
was nvt included rn thc Study Area, and impacts of Ohio coal mining .activities were not 
specifically qtudi~d EIS part of the P1BS. One exception however was a singb stlldy on 
the rccovery of reclaimed strams in ccntral Ohin, which was included as aupplemcnlal 

matmil. As noled, this study dtd no1 invnlvc vafley fiib. The research was conduclcd 
pa ago by the OMce of Surfare Mining and pmvidcd positive ~esults. 

Thcrt: w w  aan atkmpk in the document to outline iissumptions that would p ~ m d e  some 
corrcla.lron of MTMWF aclivides in the study area to other mining wtiv~ties HI o&cr 
areas, hut these erplanatiom fell dor t  of acceptable. No justification can he found for 
expanding finding! hcynnd the study area. crr for adequately trddfc%%ing impdets other 
&an thosc asscmatcd wtth moun@inttrp mining and aswxiated valley fills. The document 
,$hovld ba: modified to elanly that tmndings and recommended altematlws arc not Lo apply 
to mining actiuitics oumide of the study aim that do not involve vallcy fills. 

Authority far thre C o r p k w  idno net toss of strerrm Pandon" policy 
Then: rs no cuplanation and no justifiable aulhority found for the recent shift in Carp$' 
policy to rcq&re no net t w s  oC slmcm length and funccitrn, and yet tllc conents ot lhrs 
iWS xcm to trc b d &most entirely on &as policy. There IS even a stiltemenl in rhe 
dmument that eiains that the go& of the CWA cannot he accomplished unless amam 
faaction is addmiced (page f-4). The documeni should k expanded t clarify this 
statement. 

hveryonc is aware of the ng net loss of wetland policy char wllli nfriciatly expanded to 
include no net loss trfwetlixnd functions. However, rccmt ~ t ~ \ $ t i e s  wtthin the Corps 
havc now resukd in a no net loss rrf s t w m  function and &ere ts no ciear intiicaki<m as to 
how his  Wamc t~fflcial national poky. The Ohio Coal A~srxiation can find no nficiul 
document mandrrting the use of this policy. O n f y  that 11 is w w  ~ 0 k y .  

While w l a n d  funckions an: easily idenlifiahle imd un&rstood, i h i ~  c not tfK? c w  for 
streams. In addition, the u g  o f  biological protocols to seem &e imge of 6treltm 
funcbrrns u inapprc~ptiil&. especially in thc cast: of ephemerd streams and tbe tlppcr 
reaches of inamittent streams Tke US EPA went through an edwational process on 
wetland I'rsnctions and provided opportunities for public input prior to implementing thc 
policy change fi'om no r ~ t  10% of wertmds to nt) net lnss ol wetland functions. This was 
not the c&sc for &e s(1u'am poky now being imprwcd by the Corps. 

The use of a "headwaters" category artifkially increases the value of the majority of 
streams included in thrr category, namely 1". 2"' and T' order steams. or ephemeral 
streams md upper tracks of inkmitteat w e a s .  Through the u s  at' the headwakrs 
category an ephemeral stream wiil havc the same value &? pi.m~fii"I streams willvn the 
wnrershed because ail would bc considcrcd as headwater streams. This then exaggerates 
the midgation requircmc~ts tn be imposcd by Eha rcgulalory agency. The f%fS should 
~zt&n the descriptions of ephemeral, miennite% and pc~nnial  for stwarn cirtegoriralion. 

-- - 
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Conrad,Intemtate M Compact Commission 

ctn a aiiwm hy siream b a ~ ~ s .An anexurnpie, impitcis to an in&vidudtillaphcmeral mcnm 
will appav 9ignificmtw l m  cunsidering cmty the irmpa~tsto thsl individttal stream. 
However, when y m  cnn%ider thc rrnpacts to that ephemeral mem relatiw ro the 
water&xl and drrwnhtream Functions, the tempomy ktxs of' that epherncral stream will he 
minimal nt murt. The Corps shnulcl make chc ncccswy  changes to eflcot &is mttn: 
reasonable approach. 

Michael T.W. C a ~ y  
Pt ~s i rkn t  

, ,  
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Comments Regarding:Thc Dmf'f Programmatic Envirunmcntal Impact 

Firlally, ahouid the federal %as-dschow to move fonvsrdwith the EIS (a coslrsc of 
action we do not suppart), we urge them to be uhdhl  of the Eact tbat in almost cvc~yinstiutce, 

the states hw the lead in implementing &a applicable rtrdpllatory prognm and thus sny 
recommendations for d o n  (in tbe way ofre&~ttioas,~ ~ a e sand/or poHdes) should -
seriously consider the potential impactson existing stare r8guIatm-y pip~;ramsaad the mamekKent Dt;.rKmhand f 
irnplmentationthereoFby the states, especialiy in the comext of permining and c n f o r m .  



-- 
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Randy Dettmws,Partners in Flight 
7 


lkar Mr. Fnrren: 

Please accept the fnltovving commem in m i e w  of the Draft MS on mountainccy, ctxrl mining 
and a.wwialed valley fills in West Virginia Kentucky. Tennessee, and Virginia. T h w  
crmwnts reflect dimuwion> m r m g  members d thc! Northeas Working Group of Partners in 
IQht GTP) rcg~rding khe likely ~rnpxts  of rtlctbntainw minist8 activities on the iull suite of 
prtrrrity hrds assw~atcd with matun! dccltluuus Famols, including populatrons of Cemleian 
Warblers. as well as a summary of la~dbtrd conservlrtim prinritres lor Ihe geographic a m  undcr 
ctnstderathtn for &c DEB. A bt.icfsummiuy statement is ptmented helow, with a mote deuliked 
discutlsion in the atmckd pages. These comment8 repasent a synthesis of infomation gained 
frtm published IiEnllure, bird em,servatjon pla~q hsveioped by PW, an exknatvc Centkiln 8- 1-2Warhler Atlas E'rject conducted from IYY?-2(M), and discu&&ns with enlleques. Figuses 
Prom the DraR IIIS rm cumulative impacts of this mirung ~ t i w t yin h study awa suegost a 
~nasstveand p a n o n t  impact within the El$ study act arr tho enlirc: wile of priority mature 
foxst birds &g., Ccrulean Wafhkr, I,twi&+na Wa&rthrugh, Wrbmr-eatiq Warbler, Kentucky 
Wwblcr. Woud Ihm?ih. Yeflow-thrwted Vireo, hcadian Flycatcher) due to the csffmawd Forest 
icss obfapp>xima&ly 7bO.CXK) acres from issued and fuuture permits durtng the 20-par period of 
1992 lo 20 12. TOM cumuladve Cons1 toss imm irll mining nctivities, mcfuding pernitEd 
activities priw to tQ 9 2 ,  b esdmitled at I 1.5% of the total S~rest cover in the I3S study m a .  We 
considw this bvel of hahiw I w  to constitutr:8 significant negative impacl for t%fe w U r e  niaturc 
Sorest suite of birds, and especially for the Cemlcan Warbler, the f m s t  
concern tn this area The ~vmulative impae&u Srom iswed wd proposed 
mindvdloy fill germits during this period appear likely toelintinat*: breeding Rabrtaf for 10%-
20% (our cstimm is 179) of Ifre glol,al ppai&ion of Cerulean Warhllets. Tllis level of hahitat 

far a species thilt h a  expden~vd sWp popullition declines over ail: k3130 991.110% is un;1~~1sp&hle **.2 
y w s  and is k i n g  other major IhRaa. 12uRhermrore,felrcmhwithin the f%S study 4 ~ 8  shows 
that denstties of Ccreican WntrbIrrrs &rereduced m tsolaled laws1patches lei%by minmq and ncer 
mine edge^, indtcatirrg an even greater impact heyond the direct hahitat bs from mining 
actctivitics. According to 1W brrd cc>nservati<>n plans, miaturc forest hid$ are a high conscfvatirrn 
priority withie the U S  study area, wherew grassland birds arc noL. In addiirsn. Lhe crciition d 
poctr quality, early-succe~ionak hilbttats &at may hr: su for wmc shrub nesltmg ,+peeks does 
not justify, or in any way campmatc, the removal and entMion a i  ex tcnsive malitre fwmt 
areas within Uw l :IS study area. We encouragc every ellfbn to minimix the removal and 
fiagmentat~jnof' existing mtrturc Smst habitat in the f3S study m a .  

Thc lnttil cumulsLivc fowst toss from mlning activities equates to an I 1 .S% rcdwtinn in total 
forest cover in the study m a  Wemovi~gI+ 10% of the forest cavcr Fmn a region is likely to 
haw nqative impact*rm m & m  ftxteqi birds, even in well-Imes~bd iasdwapes. As ovcmll k m s r  
cover drops In a region, ncgirrjw im@c&to Iorest breeding birds from f~qmcn&lion and e d p  
effem will become m m  severe, Work by O'Connell er al. (2(ttXI)a c m  the Mid-Allantic 
Highla& ~gizan, wkeh incluties a large put of tht: H S  study m a ,  suggests that as b d x a p c s  
faIl b&ow n thpeshutd of ahout 112%forest cover, the ec-udogicd integrity of the tbmt community 
kcomcs mmn&s$ngly compmmid. Removing &nost 12% d the for&%from the liiS study 
atea Ihmugh mining activities alone will brlng &e % So~q?~t~ovt?lGS tkhee th  area down cio3o 
to thih thrsshold and cer&iinty will c m  mme lan&w&p-levela m %within thts larger nrca to fd? 
well h i o w  &is thmhuld. Wo cmsider Be level OF breeding h 
pcrmrtted and proposed mining acBviiie~ lo qxwmt a significant neytive impact for the suite 
of mature &ciw~arsSawst hlr& in the EIS study ma,paticulariy for &oso spccres for which 
this area represents the enre of their h m d i n g  range. 

The general status and population &ends of Cewlcan W&rhler in 
ma% ~ I I %of I& range ilre Fairly well documented. These have &en pprowio)@dy summmred in 

(Hamel 2RK1). a$ wet1 final repn to USFWS oi the Cerulean the U6IWS Stalus A s . ~ n l  
WarMcr htlm Project ( k t s w l b g  el. at., ZIHXl). Mrc M i e v e  that popalaiie+ntrends reptwkxi hy 
the BBS am suf["rcionay relhbte Sot Cerulean Warbler at range-wide and ngional $c&!s. These 
&ends show a mu@ly 4..5%-pcr-yem. dedfne rang-wide s indYM, with s w p  declina in nearly 
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As part of the dcvetupmcnt of 8 1%' No& American Iandhlrd Const.rvation Plan, cstimaks of 
the ttrtal cctnlin~md breeding ppulattons of most species have ken dcvcloped lor the purpose 
or w i n g  comcrvation ubjcctives. Using this method of exIl-apulittin&RBS relativc ahndawes. 
the curre?% rolal po%pukationesliraate fusing riala from the decade of the 1YYfJc) for Centban 
Warhjers is a b m  I"rbO,(X)Obirds, nr mugbly 2WO.fWIi9 pairs. Rased on the BBS data, an eslimwd 
70%of the totat breeding ppulatinn crccurfi in the Ohio Nifls and Northern Cumherland R a m u  
physlrrgraphic arc&.. from southern lfhro and Iknflnsyivm~a. rhmugh West Virginla to Tennewx. 
Vast areas of witable hahiithirat in thts rcglon rupport large populations of Cerulcm Warblers, 
esp~ta l lyon privately owned lorouelaads, We should notc that although 280,I)M)pairs ,%em like 
a simble pupul~tion. it is among thc smalkscst populalians of any passerine bird in North 
Amcrica, which taiWy number in rhc miilions. 

We consider the major thwm to Cerulean WarhZee to fall within Four 
mam uategcrrics: (1) direct loss ol breeding hahitat from minmg itcbiviticf; (2) lasb of b~eetling 
and migration %lop-over hahivat due to devltfnpment. (3) Ioss of sui&Mchimding hahitdl tiom 
silvicirlfu~ml practtces: and (4) h&itirt less im wiateriag grout& in Soah Anierica. We consider 
the practice of mowtaintnp ren~ovill minin@valtey filling to he the greatest immediak threat 
within the cnrt of the Cerulean Wahlcr's Breeding rmge. 

Applying similar methods to t h w  u,%d in calculatirrg total prrpulatina siw, 1Ar the HIPNorth 
Amcricm 1andbird Ctm~rvatiotlPlan, BEIS survey ditta tndicate that the average h e d i n g  
cfensity ofCeru1ean Warblers acres.. the Norhrn Cumherland Plateau physioprryzhic area during 
the tW% was 0.%5 pilirdam. Most of the HIS study area occurs m [ b i ~  area.phys~ograph~c 
This cstimatc dtxs not iltclude a time-of-ctay cc~rrection w d  in c;&iculatiq the total pnpuliltiun 
4 i x ,  and therefore might hc lur undemstimall,., Huwvcr, this density is stmilar to bwding 
densities esdmaled from territory mapprng pluh surveyed in suuthern West Virginia although 
Iwatty higher dendrim were ahsewed in some Iocations Using &is RBS-dexived csllmitll: of 
breeding dcnslties and apptying it tu the esdmwd forest l a s ~of appn)ximatcly 76U.OCK) acrcs 
from mucd and femn mining permits hetweed I992 and W f 2, h&izat for approxlmatefy 49.400 
pairk (17% of the as&w&xl tocd C:eruIean Warlrler wpulatitm) would he eliminated through 
mining wtivitiec during this period. This is a very mugh estimate of akc numkor of birds likely 
to he ~mpactcldand is bastscd on the kssumption that thc entit-, area within pclmrt houn&rtes 
wwW br? dishirkd. Nnnctheles, we we confident In stxtinl;! &at beding  habitat for as much as 
10%*.206ol the known Cerutean Wa~Nrn popula~iion is likely to be directly climma~dby 
pvpvwrcd and permitted mountaintop mlslcshancy fills during the 20-ycat peaod 01 1992-2012. 
Thc,w nniimkrs 1~f1:~lcct direct loss of breeding hahitilt and do not wtlcct reductions in habitat 
suitability amund m k c  sires. Rescmh within tl~eU S  study area has >&awn &st &mities of 
Cemfeafl Warhlers are reduced ia forest patk:kCs femainMg from mining acdvities and in forest 
ncar mlne edgcs. We consider the level OF hmding hatrttat Loss dm to minmg a~'rivities in the 
BIS swdq are4 to mpresent a si@nifiadtnegative imp~tclfor this species ol high contirrental 
conwrn h a t  ir almady experiencing seep prtpulalion dcclides and is thmatened by other major 
impacts such as dcvclopmcnt and loss of wltr&ring ground baht&. 
Relattw Cn~reruueir;lnV u k ?nfffer lm'~dMtemxr tfndisn~uf9tdForest Hahitat. \xgc do not 
crmsdcr t l t n ~ ~ v i i lo f  extensive arcas of makun: torest and repfacement with the poor quWy. 
early-stiaessional habitats resulting from current rdamation pmrices to be an appropriate 
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Mark Donham. He 

- dirwt impcts to st- tmdd kw grtvtly lewxd by rcmftdng the 
dze 
of the v d q r  fills d w e  tntnlrg w t e ~we dtmpcl on tap of s t r m  

Dear US EPA, 

Tlrt?se i p t s  are n o t l d n g h  uf demttllSng to local n~~~ md tkecoiowof tk 
refan. We om* any dPkli9km to contime MTR. This is a &hikc, ~ t ~ j ~ i S t ,mid m t r ~ ~ t i v ~  
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Jenny Dorgan LUf HERAN CHURCH IN AMERCCA 
-Wm-W@aeconH To* R3 Moontalntop@PA AvlYIUQ, SuiW 166 WNncm, W w  Virginla 265544374 
ne w w  CC: 

Suwact: For the Peo& 
01/86/2004 10:27 
AM 

Mr. Jam Forren, 

I am writtng on M~lfof the Alabama Environrnerrtai Council, 8 ststwide 
nlm-profil OrganitBtioh drtdimt8rf to protecting envirunmtsnt, cEtlztsns Dazlr Mr. Irorra?n, 

m d  biodiversity. Thb purpose of this rnessllgei5 to state our 
opposftion to moun&intop removal and valley fnls end any change tn the 
rule protecting stream buffer tones. 

It 1s ex%rardinarilydisppointing that the federal govenrmtlnl is 
ignwing its own studies by proposing to reduc~pcotecUansfor people 
and the envimmmt 

We ask for a new study that look$at the erltwn&Bve$ to prevent new 
mountsintop removal and v&&y &l operratlons and to stop the existing 
ones within 5 years or by the axpirs8on of the current mining permit, 
whicheven date occots fir& 

As e governant oR@sl end part of the major gav&rnSngprocess of 
protwtmgthe envirmrnent etncl the citirws cs( this catmty. 1 h o p  
you will do ywr petriollc duty to stend up for what b right and good 
for the people 

Common stat- that where trees atre oa top t h e  will be less runoff and the chollcc 
for fewer tlctods. Seeds &om said trees would naturally flow downward and create new 1 17-3-2 

Jenny Dortjm 
Pfogwrn Coardlnator 
Aiabsms Enviranmenkal Council, Inc 
2717 7th Avenue South Sune 207 
Birmingham, AL 35233 
(205) 322-3128 

Our vislon as Lutheran h to be Christ-like ~ervmtsofhospitality sent to share 
God's gifr ofgrace in lesus Christ in rhe community of Appafachia. 

---* -*-
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RRSPONSE TO UNITED STATES 
EMViltC)Nm'Iy"fAL PROTEaION AGENCY'S 

COMMENTS ON 
"SUPPLEmWAL QUANTlTATIVE BENTHIC IMACROMRmBRATE STUDIE$ 

IiMPLEMLNTEDIN CONJWNCTICIN W m  TEE IISPPA 
MOUlVTAfNTOP M1(NTN@JVMdLEYFELL 

ENV~RONMENTA~MPACT STATEMEW s n m  ~ H I N  
THE MUD RIVER, OPRWCE FORK, AND ELAND CREEK WATEltBHPBS" 

Arch Coal, Inc. 
t 0Kenbn Dtive 

Charleston,West Virginia 253 11 

Project No. 01-0057-006 

t3W Wactarklc Avevenue, S, f .  - ( h a t ( c ~ s ,Wtrt 'YirgInla S3D4 * Phone: (W) 241-14W; Fu: (104) ULW31; uwx.parclta.rcar 

--". -
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GEWRAL COMMENTS: 

In general, we disagree with the way water quality issues are treated an aeerthouyht 
throughout the report The report repeatedly infers that temperature, ponds, and stream order ate 
the mmn contributing fwtors to the biologrcetl condition rather thw c&ge.es; m water chemistry. 
The report secon&rily referg to other factors srtch as Row, low dissolved oxygen, embeddedness, 
scouring from flooding,mnopy changes &om deaduous to evergreen, and the. m o m t  O f  canopy. 

The repan pmv~desno m~els t ion  analyses and. tn gome w e s ,  do or madequate dnta to support 
these statements, and in some cases, the authors rgnore ther own stat.lst~dlflpalyses where there 
are relevant data Our exploratory comla tm analy3les indicated conductivrty [-0.7.61 for @A 
field conductivity) and totd dimolved so1v.k (6.716) had the strongest and most silyl~ficsnt 
relationship to b iabg~ca lcond~tton. Both of thae parameters me drrctctiy relsted to mining 
impacts 

POTESTA: The report dwg not infer &ht tempcratura; ponds, t a d  stvefm order are the 
main conwbutlng factnw to the biotag-lcd condktlon, Bat docs cofielude that 
the effects of thwe f a c t m  cmaot, with the data avatlabk, bc separated from 
mining efpects or effwb of valky Bllar, and t h t  &El &fsrementlaned vsrkabges 
tire ptentfnl  contrlbutms to tke  current b s t r e s m  eendirleiis. POTESTA'S 
analysb of the data dOd not inclv8e correlstlen anafy&s bemum there a re  loo 
many factors net indstdfed in the EPA'rs d d y  to hdvle confi&nce In the 
results. For erraqk, Nhe conductivity and tobl &ssolvcd slot& would be 
higher in areas wlth more mini itetivity, These amas would atw have mtatore 
n u m e m s  ponds, but miry or  m y  met have mew nurnerour or tlarpler vllney 
fins, Under this wc?aarlo,It L not clear whcrther a correlatian exists between 
the bloiogical condition and the area mined, area of the settElng poads, or 
number and s ia  oT rhe valiey fills, 

No changes were made to the text a$ s result of thi$ comment. 

The only tampemture dab  offered in the report is the field d m  for the Winter end Spnng of 
2000. 'fie statistical andg.ses of these data indicated there was no slgn~fi~ant diffemce between 
the site classes T ~ I Jfindrng do& not support the Potmta conclusions Even if there were 
temperature differences Potmts offers no supporting information or data to confiein it. The 
emergencetime issue is not scientifically defertsible. 

POTESTA: Temgerrsture data avafl&le for thia study are Pram tws dates in the Spring 
and Winter ZOO0 and no s i @ b n t  differenem cxfJ betwrren the site dm@ 
on these days. Rowever, data from two drtes which w e  not represntatfve of 
the swsennl temperature variations dales net &quht&p describe what goes 
on in the system over the course of an aqwtlc breect's lifecycle. While no 
Lnfertation may be spedBc%lly avtliiable regarding the temperature 
conditions which occur below valley Blar, C e  tentgeritute dtEerencm bebw 
impoundmeats and the impacts to the benttrlc macroittveWmte community 
are well documented. Wwmcr &an normal winter tcrnperatgres eliminate 

revised to inctude a discussion of relevant Iftewture. 

if the ponds were the pnimry factor in determining the benthrc community downstream, then we 
would expect to see simiirrt bmiogicaf communities d o W t r m  of ail the ponds but instead the 
data indicate a range of condrtions below ponds. The cmditm of filled communities in our 

from poor to very good in both the Winter md Sprix of 2006 The correlution 
betwept TW,  DOC, and biological condition ww -0 388 nnd -0.183, r ~ p e c t i v e l ~Other 
parmeter$, inclrrdifig base c~tionssnd metals hd higher correlation coefficiiens lhan the curbon 
parmeters: e.g. Ca( -0.710),Mg( -0.6892, Se( -0.528). 

POTESTA: Parsgraph 4. mtrc paads r re  nat indicated to Be a "pllirnaey fnctnrw In 
determlnfng the bathic eamrmmity downstreaak, but om of several factem 
wMch may be inauoncing the community. This study did no1 pwpeZ"tto 
have sufFEcht infomatian to ddfsfern betweed fhe porentlaf Impacts. Thrrt 
ssld, the idea that the ntmnrulrttJss rt all ~am@lkng Iectltl~nsdowngrtre?am sf 
the pond &odd he dnrlkar tan not pl~ustbfa. T W e  ir no swikirttte Informatlcm 
an the $he or nurnbar of p n d r  upatrealJil of each site, Ul@&st~ncefram the 
satnpltng locatlen to the goad, whettler the poad is surface or  boteom release 
atrd many other vnrlsMes. Aka, wnsidem(lon mast he given to variabtes 
such sw water ekemktry far which then  % wtnc limited information 
rvrikbk. The range of c a n d l e a s  whlcb are Lurid to exist downstream a t  
the ponds undoul,tedly renecrs the raibge of caadl&ons upstream of rnd 
withtn the poadr 

This report has no biatogicltt or chemical ddata from sit@ above p o d s  and m our smdy we only 
had two sitm above ponds These sites r m p d  in condition Fr0.m fan to good during the W~nter 
and Spnng of 2000. lF we had more infomation about &a water above the pm&, we would bc 
bmer &le to under&& w k t  h i m p a c t  the ponds were having on the streams below the ponds 

POTESTA: h 5. We are fn agreement that more informNob b needed rbout 
eons up&ream of the ponds. Of the two sites apstreclm of ponds 

whhh wore itrcfuded In the &PA rtudg: one sits Is apparently bedrock 
substwtt and therefore not ecrmp~rrrbleC the grtivtd cobble substrate 
sampled in free ftowlng reackes. It la troe tknt If there was tamore informatien 
sbo~tthe wster a b e  the pen&, we would be b&lm able to umierwtand 

ving on the streams belaw the pands. Thia 
considered before the data were collected 

during the kite s c i d a n  phnse. 

Stream order is not an issue w i m  c e n g  unmirwd and filled sates In &s study srnce sites m 
b t h  classes wwe on s d i ,  low order streams. AII the unmined sites were on fmt and second 
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order stream mand dl but two of the fitled sites were on Erst aMf *wando d s  streguils has4 on 
1:24,OQO acale maps. in the mmniatntop rnmtng of West virgin$ there am no large 
~trems(thihird and fourth order) without wme type of mining in the watershed. The statisti~il 
malyses m the report ( Table 19) indrcat~!there is no gigmfrcani 
classes. Theve strem 8mordecs (1-3) are rslte'n mcfuded together in 
h m  the m e  reference crsndlt~on because in th@ tn* ranjp, strea 
of ruttural wr~dtlityin the nference sites arrd the data do not hdic 
stream order @g. the WVSCI, the mgiond EMAP MAWA and the 
order dewmu hwed on a 1: i 00,000 map). Based on your stattstical mlysee  the strerun 
order of the fill& residential sites are ficontly different Erom the arnmined sites. The larger 
stream size of the filled/ residmtrd sitm will mask any potential rmpamrment and not ~mpltfyit, 
'J'hese larger streams can appear to be less impaired bemuse they h v e  the potmtial to conbin 
mote taxa chaa smailes streams. 

POTESTA: Stream arder is atways an karsue when s&ec@ng r 
should Irrrve been conslderel prior t@study lnlda 
reft?rerces toaid have heen d e e r m i a d  llch stream class. The hewm 
orders From the anatin& nrd  filled do avertap so there is no 
s~tls&tfcal diflerenee; howmr,  the dfffereoces In the stream sizes should be 
consMered isa potential source af the variab&tg $er?n kt the Wed sites. The 
larger s t ream in the fllledfrestdential &hs rre skgn*aatly d l f f g ~ tthrrn the 
rekrence s t r e a m  and are not suit&& for cornpadsun to the hewiwater 
reaches. To sag &at meh a ~wqarfs -un  w i l  Urnask f~palmtent*b aat a 
char reprwentstfan of ike situstion. Any changes in community structure, 
sach ar, those described by the river cmtf*ruum concept, wltl shew up in data 
analysis as being r 'dtfferenP cbmmunfty; which, as has s h a d y  k e a  
establish&, Is &en tabded as Ulmpalrrdp. "Tme comparisons are 
ineppropdate and it suitable rr?&rence@te$ were not included in tire study it 
Indkrtes: 0 pnor sntdy design, rather than actuat impairment. 

Page 4 of 16 

Cover Letter Page 2 that the ovarail d~fference between the USEPA's two conttstctor 
laboMories ceiuse all ter chemistry datn to be called questionable Btmk md duplicate 
samplesprovided mfomatmn regardmg the a m m y  ilnd grscban of the data, In the blank and 
dtplicate data ftom the second i 
laboratory ISnot ~li&le.We do 'These Q A W  isfiuw do not 
c h p  the ovmll conctwion thst signifiwt differences exist between the filied md reference 
( m i n d )  sites and betwee0 the fifle#taidentia3 and reference sires." 

POTESTA: A:, hsg k n  explained to the US GPA persannd prevlousfy, the tnnguage in 
the cover letter to which they are objectlag wan w r i w  ss s caveet to readers 
wben the rwk& data set was discaveaed. At tbe Nme, Lt wace rtdt apparent 
whlcb &eta us& in the arlgfnal repert were ancceptebk and wMch were 

will be ma& mu&ant  I w  this comment. 

Pttge i-We agree wdh the laart sentence inAl Hendricks excerpt. 

POTEYTA: The last sentence of Al Hctildrteks review, wkth whkh the US EPA agrees, 
sammarf~eted the POTESTA f indhg~.  

Page 1 md it -Is it possible to see the full comments from the reviewers? 

POTESTA: Speclflr comments from thc rcrviewem were Incnrporated into the teat. 
Cemral commenb from the revlwem are px'ovideul. 

ph 4 -See general comments. 

POTESTA: While the reviewer may fiRd the laat senterrce nhjectlonsbie, no &er 
expkas&tion 19 offered for the discrepnaey between the uimpairmentn 
lndiicaberl by the wskr  rhennistry an$ the btbtbgtcraf d&i. The dnh ekarly 
indie&%&at If wawr rhcwlstry ebne  Is raaponalb;le Pbr the '"impairment)' In 

tltea the ltfl dtm shattld k mare sbnific=tly &I ~gmima~ity,  
degraded than the itned mldenttat slt@s, The ref= piles and other mining 
tntlzlercepl of&& a#pwtld~IIditfenxbfdalgrrdaatfon in the fllledlmsidenti~l 
sites would baw dmm up In the watw cbembtv.  The larger r o d s  and 
highways &ouM have shown up as slgnltlsant stwwor in the water 
ehcmlstry (TS5 @a$WS)  and in the embedrleci~ess and h&bt e ~ d t t i t t i ~ n ,  

, ,  
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The impact ikf the 
chemistry analysis in the form of nutrients. Thls t$ exactly why dtes with 
residenliat impacts should not be induded In the analysis of valkg Srtls and 
minlng without rapproprlnte reference sities. 

Pap I ,  paragraph 5 and continued page 2 

The dis~vssionof changes m Funct~onand the reltance functioxd feeding group indimtors is 
higbly suspect since ~t ts wdl known that it rs difficult h, correctly ass ip  fudctiolbal fmdmp, 
groups at the family levet (due to generic differences) and to early instam. Mare i q f l m $ l y ,  
these types of motrics are afmosi never chosen far mlnltirnctrie developmgnd for stream 
wwmmt they do not adequately d~scrimimtebtwetm reference and tmpaired sitcs For 
exampie, in the WVSCl npofg, the following infomation appears an page 16: O f e  Ftlterers, the 
trend was opposite of tftat expected, intmpreWion unclwr; % Scrapers, p r  discrimmtian; Rrb 
Coilecrors, trend cyrpoiilte from expected, interpretatron unclwj  % Prerlatnrs, p o t  
discrimination; UiB Shredders, skewed disbibutim, high vatatwe, and margtnhtl dttl~\rimmtton. 
These merrics are not wed because they cannot ZdentrFy tmpairmtmt 

PQTESTA: Bath Merrlt arnd Cummings C1996) md the US EPA'r Rapid Bioas~eo~ment 
Pratorrais for 'CJM in Wadetrbke Streams and Rfvera, @FA 841*B-H;002) 
pravMe hnctl@nal feeding grsltp informatson rtt the faraity level rnrf wMlt! t i  
ih: more vtrrtsble &atn gmerlc lwei Ififarmation, t?is rHl vnW. Most at the 
information aud fn btt repor? and the US LPA's r'eport r&&ve tr, the 
benthic macreinvesrtebrute cammunfty structure {k, n~mb3er of &P$, 
taleranee valuos, etc.) would bc more speeCSIe if Identeflm~~~shad h e n  
conducted te the w e t i c  level, However, the US EPA mde the k i s l o n  that 
b d l y  level data ww sufncient for the purpbse of a$study, ntld PWWSFA 
LY reportingthe data 1-a be comparahte with the US EPA !Wily. 

ff we did make a brg assumption and say they did work, then the fiwt and last sentence of this 
p a t a p q h  do not fit m with your own sWistics. The fimt sentence states rro significant dvetse 
mpacts and the last scratr:nce states: stream hnc&m dues not appear to be comprarmsedl In 
loolung at your own statistics, there art. stgnidcant differences befween the s W t m  cEmserr for 
both the spring Etnd winter sampling s e m m  'Fbrg would indicate that frutctional feeding groups 
are being rmpsirtxf or compromised iLt the Wed and fillediresidcntiaisites The fact t h ~they erre 
all rep-resmtd does not msm they rtre In g d  conditicm. 

Tfie changes W. water quality md biotogtcal communities betow the fills is related to the entire 
mining opeeation (the mined artla above the fill, the fill, the rmds associated wtth the minifig, 
md the- sediment ponds) But,ffie one fsct that cannot get fdst,that 1s drrectly ssaoci%ted wrth the 
fills, is dinxt stream loss under tho Ella: 
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POTESTA: This statement is from Str"mrn re e d  F'unctlbn rf Rurtnlny: 
W2&m (Allen ZW), a strmm The astitar is relying mr B 
basic knowledgt! of stream d reviewers were belPewd ta 
share. Nrrt only was 1999 a drought yew, bst &o one afthe Loatest years on 
record, Wn&r drwght contkltbnb, news are re$a&. The review@ h w  
stared &at Bow w s  aegii. Me, often mblsuddce and In some piaets anly 
pools remined kr ref%$ia fur' the; organisms. Wilkout measudrrp, tt 06 safe 
to assume that the more wa&r y a  haw, the lws Itktlg It io to rexpond to 
temperature tluctuations In rhe envlranment Subqwenlty, the w a h r  
available, the harder i t  is to mdntafn water temperature In the stream and 
rlre greater are temprtrmrture Buchratinns. I t  Is wel documented that 
dfasalved oxygen Is l a r r e d y  related to temperature. So, wiNr high 
&mperatureg (such as those reported durlng one of the hottest ywm on 
ramrd), diisofved ouygm sateratian would have been reduced. Sidee the 
most reawa&a oecurs in riMIes and under flowing conotINan!&, the iow %w 
eandi~ons  (as stated by the revlever) weaM not have been eon-dueive to 
rearstion. Aiso, orgnnic macerial in the $c?dlracp~@sad in pooh exerts m 

time, and not the condEfims to whkh the are elrpmd. An nnabgy 
wodd be to m p l e  the oqanltalIy rich a waste treatment plant 
on a warm summer afternoon d e n  the ersaturnted wkth o x ~ e n  
Ignoring the d iarnd  ff~ctrpatdtsm~ and ~Pglnttlme eog and stating ths t  130 is 
not a A rmer~cher has to interpret data usIqg dl Lhe infomation 
at the ai. A dt rcu~fonis fnctudert ht the but dwcrlblng the kmpscts 
of drought on streams and bfalogicaf communities. 

Page 13, paragraph 2 
The term "moderate richness and abundance" is used m this pmgmph What IS ~t moderate m 
reliitionsltip too? 

POTESTA: The terms *moderate r2c lnm and nbundance" and "low rdchnerra aad 
abundance* ark both uaed L thfs paragrqh. They are subJccNve te rm,  
which refer to low iev&ar and medium bevels of rlchnesr and abundance b 
on the other samptbng focetiona used La this study and the mset~mher's 

of the communities expect4 to be present under f d d  emditions 
in the streams. No change h@ been made to the text as a result of this 
eomtnent. 

Page 13, pntagraph 3 
"Chiranomsdac, another filter feedem. Is this the group you put them in or is this a mistake9 

Page 10of16 

The abundance at the unmined sites was not significantly Bit%emt from the trfled sttea hut the 
fill& residential sites were s~gnificantiydifferent from the umined sttm. EIl&e:r abundance is  
not an indicator af better 60r&~0!3?4, it is erally m indicakian of ~mpeiredcondltmn.The 
condition of rhe benthic community by stte alms indic~testhe unmined sites are in the bert 
condition, Followed by filled dtos and then the filledirestdenttal sites. The abwdance data would 
put them m the same order which clearly ~ndicatcsthat mare is  not mceusardy better. 

Page 14, pwagraph I 

Soma stoneflies art: tolemt to tbe const~&nts found In mine drainage and acid mrm impacted 
streams Mayflies on the other hand ~ t r enot. The slaternent that water quality m y  not be the 
lmittng tactor is setthcr e m n e w .  True, they we b& senstive orders but tirrsy can be sensitive 
to diflefent constttuents. 

w@rqunlity exiting the sediment 
expld n d  by water quality 

POTESTA: The parsgraph h the text bas been expanded to Indtsde a discuwisien af 
s e v e d  other faetars wbictl m y  be ronttibuting to the vaPl;abEltty seen Irr the 
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14, p n h g q h  3 

and de-tritall matmat Rowing from the p o d s  act8 as the faad mww -For the 
earnmitie." We are not pond experts but mutd %kinkthat ponds would br:dctrital 

smh not a baum. 
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Page 16, paragny~bI 
There an:no data to support *betemperature data, See pfevlouscomemrts 

POTESTA: See response ta general comments, 

Page 16, paragraph 2 
The increased alkalinity $3 ntvt "mt significant benefit to the streams."Thew seemams natufaIty 
low In alkalinity nnd conductivity and support dtvetss m r o  ~nvertebratescommunity. To 
suggest that the water quality is improved below the filled sites totally ignores the biologacnl 
data. Aym, &ere is no $at$ to suppart the statement " ~ l d t cprecipitation could crtug 
excursions of the pH below the ~cep&bte level " We observed no indtcstions of a probiern. 

Page 16 
There is no mention of the Selenium criteria violattons. Is it because the &ta WB not awil8laat 
that time? 

I)OTESTA: Selcnium erlterb vkotatDonls were noted in the unrnfned, &lid and 
tiil&/rmfdential slvcanrs in the water chenrb&y solmp3es maIyucd in this 
study. Afthaugh the water ehemt~trydata were revise4 b remove all 
samples not passing quality nssutanee tmtksg, the values fram the Winter 
m d  Sp&g 2009 data are sail hk@er {often an wder of magnitlule) than the 
second EPA cantractor Iabor~tsry. Given these diecrepancles, both datagets 
are sf ltttlr value for comp@irlson ta wnCr quality standards until one drttsset 

Page 14 of 16 

n to be accurate. AB succh, sekenium is used only for relative 
eomprfmm between the three tretltmenb. 

POTESTA: See rapmare bcomment on P q e  IS,Paragraph 1. 

POTESTA: See response to general comment$. 

POTESTA: As JndJcaCed pre%4ou&y, sbundacte@ ear dthes decrcsaae (4s in respunae to 
flodiftg or  d w q h t )  s r  fnsr&nse (as In reJpnse to an argrrnie food searcel in 
response C pertulPlratlau L n strent*. A ehan iin either dlrectfcfn LI an 
indtcstilott of s t m  The recfwcrd cobdlQen w%tl docuraeated kr the 

respect to the recovery g d ~ dof benthic 
kg even& (Lab, 3W), The increase In 

abunrlaaee Ln rssprmse to organkc input$ is r b  weft documelrted fAIden, 
2000). The sMf4 in comam&y stnretuse trom an lntaferant to s tolerant 
eammun&tytyeserit3&i# sbow fiat $merally aceampankd by an overd 
laerem In abundance (mther s rep15cemeet) urrtless an aWitiomrl faod 
supply is svaEFable, 

Page l9,pm~raptt3 a a d t q o f p g  I R  
The statement,"dccre9sedscraper community tn the sprin&when leaf cover sh i e s  the strew", 
cannot be dasumr?ntt?d.We did not do any cannpy mwurernextts and we do not see any data to 
dic i l t e  Patesta did either. We sampled In late April and early May before leafout was ccumplete 
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POTESTA: Sample were calt fed Jnru~ry21-31, 2oW @Rnlrtr) 
(Spftng). Although speetfic areasureaneats were not taken, common sense 
would dictate that the Qee ewer in headwster streams would differ 
sub$tantially between these two periods, That Iscklrg, the attached 
photograghs support Lacreeved shade durkrg the i%pdSQsampling event 
(Attachmnt 2). No changes have been made to tke text as a result of &is 
comment. 

Page 18, paragraph I 
There L no date or supporting litetatore to back up the tdea that there is a p16eate-rfood supply for 
coflectnrs in the streams below fills and ponds 

retention Hme, m b r  qmlkty, gwgmphlc laeathn, srrd mrny athem. A 
dirreussfon of the Ekanges ha the benthic macrolnvertebra%community bstow 
impoundmats has been lidded elsewhere in the text. 

Page 20 
Both the structure and function of streatnx below valiey Btls have been altered and as guch wouid 
mat meet the objectives of the C i a  Wa& Act. 

POTES'TA: Tbe changes in an nqustfe system downstream ef an lmpennBmei~t nre well 
documented (Agan, Ward md Stmferd, 1979, PenP, 1484, Allen, 2 
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Arch Coal,Inc (ARCH) axpired the sewices of Potesta & Associates, Inc. (POTESTA) to colkct 
supplemental benthic mmroinvertebmte samples in conjunction with the United Statex 
Eavironmental Protection Agmcy (USEPA) during the implem~ntahon of the Summer 1998, Fail 
1999,Winter 2000, w d  Spicitlg 2000 index period8 ofthe Mountstatep Rernav&Valley Fill Min~ng 
Envtmnmen:ntal lmpact Statement Study ( m F - E I S )  withm the Mud River, Spruce Fork, and 
1simd Creek watersheds. POTESTAcollected six supplemental quantitative Surber 
mnltoring station smnptedby &e USEPA (except W - 2 4  which was a wetlaad-type babltgtf d u n e  
each of the four rndex periods. 

Th~sreport ts a presentatran of the benthic rram~nvertebtate data at the familial level. Also 
incorporated are water chemistry and habitlit data collected at the sites by the USEPA. In sampling 
seasons, w h a  sufficient data were avaitabfe, stattstical c o r n ~ n s  were made between tbe 
unmined (reference), valiey filled and valley Ellediresideotial samphng sites. 

The myri ty  ofthe reference streams w&in the three watersheds were dry &ring the s u m e  and 
fall index pnods. SIX of the seven u&ed reference streams wthm the three watemhds were dry 
dunng the summer index pertad. All seven refemnce sb:eilms were dqt during the Fali 1999 mdex 
perind. fn contrast, all monitoring sktlons lisaaciated w~thvalley fills had flowing mter m the 
Summer1999 period, and at1 but one of the monltormg stations had flowing water in the Fall 1999 
index period ,411 22 monitortng statrans had flowmy wrrter during fhe Winter 2800 tdex period. 

Stgnifiwmt differences were Sean m both thebmthic comunrty and water chemistry between the 
unmmed stwarnsand the filledand frll&msided&l sstes, Dlffemees between the u m ~ e d s l r a  
and the filted streams may be retated to difl~ences m temperature regimes (md Ulereforeemetgetrce 
trrnes), the presence of ponds [&dltto~&i food saurce), end waterchemstry diffefencm between the 
ErWmertts, One inkresting finchng is that whifc the most significant biological impaimefit wcts 
indicated m the frlledtresldential sites, as cmprued to the unmind aites, the mast significant 
differences m wakr c h m ~ q  we= seen between the filled s ~ k s  and the unmined szres 2 his 
indtcates that the srpificant changes in the c o m u n ~ t i w  at the filidresident~ai sites(and possibly 
tire fitled ~ e s )re~ultgfrom same variable other than water chemistry parameters. 

Neither tbc changes in the biological community, nor ths changes in the water chemistry in the filled 
sties appear to have significant advene impwts on the stream functron wlth reepect to downstream 
segments. The most signlfi-t c h g e s  in s  m  biologicel community are the shifts In the 
functional feedmg groups toward more Glter fe ing organisms and the reductron of th@ mayfly 
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community in filled wd frl?&Iresididmt~;rlsttes, The c k a n p  m c o m m i t y  stmcture likely result 
Gom she piwcnce of ponds and changes in tempemme regmes. Thw typtcaI!y m u m  in stremtp 
whenever ponds, d m  or municipal dischntrgesare present The reducedmyf ly  papulartionr tn the 
filled and fi1ledJ~:sidctnta sites are not uncommon tn areas with mttlrng mffuGnce or below 
rmpoundmea&. Allhot& a redrrction In mayfly populations is  often attributed to the Qrr?setXX of 
metals, the wnkibution of sutfste ivrd other dissolved ions m y  also be important. increwed 
abundance at bre filled sites, ss compPtred to the unrninedsites, and the p e n c e  ofa similar shedder 
community Indicates *hat sufficienf food 1s availi&ls lo m p p f  a benthic community at these 
looations md thm dmdtream communittes 8te likely mewing partmiate organic materra1 from 
theve more upstreurn seggnmts. Filled aites and fllleb/residentiaI sites did not sfways have idcntml 
hcttonal feedkg group distribution. For exarnpte, a higher percentage ofcoltt?ctor-gathers were 
found below Filledlresidenthl skea, Tbe reduction of the myflies does not appeitr to afyect thc 
funcbon of the streams. Srtcs tnflueneedby miningwntinue to supportmabundsntpopulation with 
representatives of all the functional f d i n g  groups, mci stwarn h t i o r t  does not qpear 
com-pfmised at these ates. 

The changes m the benthic macroinve~ebre~ communities nnd wtw cfiem~stryat the +Wed and 
filledJmtdontial sites are consistent with mpsted  changes in any mining influencd st~reams, These 
potential changes we dated  to mining in lifenerd, not n t ~ w n l yto the pmtice of vdey  611 
cornsu~lction. Of the changes in both the water cchem~stry and bialog~cal communities wh~ch are 
described rn thrrr report, none canbe attributed to the fill ~pecificafly,and all potentislly resuit from 
coal mmmg, r o d  consmctlon or rerrldmtialdt7vdopment. Addltiomlly, the same changes m water 
ohemmy and b~ologicai commmtties result hrn large scale development pmjecu and ore 
extrgctron and processing o p n t i o m  fore and gold extmction, steel mtllu, smelkr~) 

Another mnsiderarian in thisstudy is the imbaJmm incomparinga mxad stte on a third, fourth or 
fifkh order stream w~than w i n e d  ate on a Erst or second ordet stteam. No unmined sites were 
selected on hrd, fourth or fi&horder streams. Akthauiqh not necessrsrily an objectiveof t h i  &dy, 
cbmges ia water chemistry and biologicel communith beween %t or second order streams end 
third or foutth order strams are expected (Vannote et ai 1980). The chatIgc6 asswirced with 
increasing stream order should be c o n s i d d  to the data inwpretation. 

Arch Coal, Inc (ARCH) acquired the servicas of Potata & Associates, inc. (POTESTA) to collect 
qusurtitative betrlhic macromvmebrate samples rnconjunction wrth the Umt& State8 Enviramental 
Protection Agency (USEPA) during the implementlztjon of the S w w  1999. Fall 1999. Winter 
2W0, and Spnng BOO index periods of the Moun&intop Remov%i!Vaiiey Fill Mining 
Environmentlll Impact Statemeat Study ( M m - E I S )  within the Mud River, Spwe Fork, and 
island Creek watersheds. 

The USEPA mwey es@ibl&ed ntonifotrng statram on the maimtern of the major receiving trtrews 
that bracketd the historical and c u m t  mining activities They proposed to assess the blologrcnl 
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condition of tkestrams wiih the use of the ~ e m i q ~ n t t ~ ~ r t i v t ?klcbnet samplingtechmque at %each of 
the monitorrng etatrons and the use of the quantllatiw 9whr (1 q m r e  foot are81mpli%& t a h i q u ~  
at beiected monltortng stattom. POTESTA recommended the calkction of six quantitative Surber 
samples at each monitoring swlott to rmprove the s t s t i s t ~ d  power ofthe andyses. 

The USEPA established23 monitoring stations within the Mud Rivctr, Spmw Fork, and kfandCreek 
watersheds (Table 1). Krcknet smples were colltxtd from ewh of the 23 monitoring stations 8nd 
Surber samples were cotlected fromselected sites for the EPA study POTESTA colkected srx 
suppiemental S h e r  samples from each site where &e USEPA col!-ixt& a h t h i c  mrsinve&brate 
sample. The supplemental s d e t  samples wew collected during the stme time frame astheUSEPA 
studies ERom were made to collect samples In the Summer 1999, Fail 19% Winter 2000 and 
Spring XWl snmphng seasans Due to the drought conditions of 1999, several of the study st~eams 
were dry and benthic maeroinv&ebrate samples were not collected in these streams in the summer 
and fall sampling periods Suppkmenbl surber samples were not collected fmMT-24k m s e  the 
srte was located within a drainage ditchiwetland &at was not conducive to quantitative Sur$er 
wnpftng. 

POTESTA mdependently malped the quantitative data usmg the EPA collected water chemistry 
and habitat evaluation d& from the sampling srtes. The data were mdiyzed statrrPtically cnmpanng 
the EPA tdentrfied categories or "treatment" groups of sites which w m  u m e d  or reference, sites 
which were influewed by valley fills, and sttes tnfluenced by both vafley Elks and ~ s t d e n t dareas. 
Orher groups, such as sites rnfluenced by minlng but not vatiey f%s, nutd sites irt sediment control 
smctures were not mcludd in this analysts due to low replicationWppmh~bitedrnls t la ldysls .  
Benthic macroinvertebrate datawere a m r i g d  and d using m*es indicative of bdogical 
condit~an Also, differences in the bentkc communitres were evabated usmg a cornpanson of 
Functional feedmg groups to assess the n&we of the community chmges indtcated by ihe tWrstlcal 
matys~s. Wbile changes m fu~:ticlnaI feedlog p u p 8  have not consistently proven to be 
drscriminahve tnetr?tncs useful for ~dent&ng changes in besthrc community structure, consideration 
ofths functional feedmg p u p s  dtstrrbuhon provides additional insight into &the natureofcornmunity 
responsm ((Poff and Matthcws, 1985)and 1% a useful tool ur evdulltiag the potentid causes of 
community level changes 

The USEPA establlxhed23 mofittonng stations within the three water&& as prt of the MTKllrF-
EIS study (Table 1). N m  monitoring stations were estitblished w i t h  the Mud River watenhed 
(Figure i ) ,  eight momtortng statians within the S p m  Fork watershed Figure2), and six manitonng 
stations within the Island Creek wtetshed Figure 3). Figures 1, 2, and 3 are copies of USEPA 
documents showmag their selected monitoring ststmtrs ate used with the pennis8ion of the agency. 
The monttoring stations were designatzd by the USEPA as either usm~ned (reference) stman 
segments, or stream segments with valley fill m i n q(filled).The fitfed c&e 
mto fiiled with no residential impacts and filled with resrdcntlal ~mpactr,(filled/r~iden@df. 
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In addition, the USEPA sampling profpam rmluded smphng lercatims selected to iml~cate 
cumuiative mining Impacts in the watershed end refetence locations wercl selected for each 
downsfreamsampling loeatran. It watr later &tmined by the USEPA that the impact$ of mining 
could not be sepmted from other mtdtiple toftuences in fhe wzttenheds (Mttmorandm: From 
Rebecca Hanmer, .!anuary 8,2001) Therefore, a discussionofcumulittive im-ts is not included m 
this report 

The WSEPA established time reference stream semeats, one mned s w segtntn6 md four filled 
strwm segments within theMud R m r  wattmhd The three reference strerun seepnents were located 
on Rushpatch Brnnch [MTDZ),Lulcey Pork (MT-03). and Spnag Bmeh ofBalfard Fwk (FAT- 13). 
The mined smm segment was locatedon h e  uppet Mud River (MT-011. Although MT-01 wm 
r;ampled,the data =re not tncluded herein bmctslre the sample sizes were tw, smell. The Four hlled 
~ t r msegments were lmatod on Ballard Fork (MT-14), Stanley Fork (MT-IS), S u p t r e e  Branch 
(MT-18), and the lourcr Mad River (MT-23). The iawer Mud River, MT-23, was a 5lledlrwidenttal 
stream segment The USEPA also est&ltshed a secmd mined stream segment withirl the sedimmt 
control dramageditch at the hdwaters  of StebnleyFork &fT-24), but POTESTAdid not sa&e this 
site. 

3,J.Z Spruee Fork Watershed 

The USEPA established two refereme stretun segment&, one mined swam segment and fjve filled 
stream semen& within the S p ~ w  Fork walemhd. The two "wference" stream segments were 
located on m i t e  Oak Rrmch (MT-39) w d  Oldhow Branch (h.IT-42). The mmed s t m  segment 
was twiited on Pigeonmat B m c h  (MT-45) Although M-45 was sampled, the data ts not 
presented in thts wport. The five filled stream segments were faat& on Rackhouse Greek 
(MT-2SB),Beech Greek (MT-32), hftFork of Beech Creek @&"-34B), SpruceFork (MT-40). and 
Spruce Fork MT-48). The two Spface Fo& @tramsegments, MT-40 olnd MIT-48, arc rtlso 
influenced by residemes w d  are therefate considered filledi'residenhal. 
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3.2 Sampling Seasons 

As par! of the MTWF-EIS gtudy, the USEPA sampled over Eve scmons (Spring 1999, Summer 
1999, Fall 1999, Wmter 2000 md Spring 2000). PgTESTA cattected quantiwtrvr; benthic 
mromvertebrate samptes over faur seaaom fSummer L999,Pail I 999, Winter 2000, md Spring 
2000) within the Mud Rrver, S p m e  Fork, and Islmd Creek wteteheds. The Summer 1999studres 
were implemented during late July 1499, the Fall 1999 studies were implemented clurtng late 
October 1999,the Winter 2000 mdtes were trnpfemmtddurmg late Jmuary2000,and tfie Spnng 
2001) studios were implemented m mid-May 2000. 

3.2.1 Summer 1999 

SampIrng dumy the mmrner setson was implement& within the three water&& from July 27 to 
Juiy 29. 1909. Drought condrttons existed duf this collect:ctlon penod. POTESTA cotiected 
benthic mroinvertttbmte samples &om four of the nine smpling stations within the Mud River 
waturshetl, seven of the eight monitoring stasions within the Spruce Fork watershed, dfauof the 
six mon~tofing statlam within the Isfand Crwk watershed. 

Within the Mud Rwer ~)ylemhed,the t h e  unmmed monitoring stations @AT-02, MT-03, and 
MT-13) &d not have sufficient flow to collect representative samples during fate July 1999, and 
benthe rntl~r~ulvertebrab samples were not coUecrtd from these momtoring stations. In addition, 
POTESTA did not collect benthic mwrojnwctebratw %om the drain ditch (MT-24). plnvrtttatwe 
bentb~c macmmvmtebrate samples w e  coHected &om three hlld monitoring station$ (MT-14, 
MT-15, an$MT-18) and the filiedftesidentd site, MT-23. 

Within the Spruce Fork wtxtershed, one (MT-39) of the two unmined strem segments was dry The 
9econd ummnd stream segment [MT-42) exhibit& law flow conditions. However,POTESTA was 
able to cohct  samples at t h ~ ssite Macroinvcrtebtate samples w m  atso collected from the fiiled 
stations MT-233, kIT-32, arid MT-343,as wcif as the Elledires~dentinlsites MT40 md MT-48 lrnd 
the mined site MT-45. 

Wtthtn tfic Island Creek watershed, benthic mcroinvertebrate samples were not collected fwm the 
unmined slres, MT-50 and MT-51, due to dry conditions. Benthic macroinvertebrate amples were 
collected from the filled stations MT-60, MT-S"I, and MI'-52 ssrd from the Elledlmidentlal snt* 
MT-55. 

Sampling during the f d  season was implementedwithin the threewatersheds from Octok  26 to 
October 28,1999. Alf of the d n e d  s & m s  were dry durjng the fall sampling $season. POTSTA 
w-as able to cofkct benthic meecramnvertebntte ssmplw &om five of thenine sampling ststiomwithin 
the Mud Rtver watmhed, five of the eight monitoring ststions wKhh the Spntce Fork watershed, 
md four of thesix monitoring stations w~thmthe Islend Creek watershed. 

Within the Mud River watemh&, the three nnminwi manitoring stations (MT-02,MT-03, md 
MT-13)did not have sufficient flow to collect reprwentative samplesduringlate October 1999,and 
benhc  trrmroinvertebmte smplea were not collected from these rrrm~&mng swions POTESTA 
did not collect quant~t&ivt samples from the dra ditch &fT-24). Benthic macroinvertebrate 
s~mples were mllested from the filled sites MT-14, MT-15,and MT-18 In additton, benthic 
mrtcroinvertebrate sempies were collected xiom the filiedlraidential site M1;-21. A samplewas dso 
collectedfrom the mined site MT-01. 

Within SpruceFork watmhed, both unmined moniwring stations {MT-39nnd m&)were dry 
in late October 1999, and benthic mwrornvertebretc seunples were not collected from these 
monitoring stat~ttions Benthic mil~~oinvmetrratesamples were collected from two ofthe three filled 
segments (hrTT3SB,MT-321,themind strecwl s (MT-.15), mdbnth Bllediresldentralsites 
@fT-40 and MT-48) The strean segment associated with MT-340tktksdry, and benthic 
maroinvertebrate samples were not collwted from this monitoring station. 

Within the Island Creek water&&, the "mference" strew (MT-50 and MT-5 1) were dry 
bmtnthtc mminver tebte  were mt collected from these 

monimring stations Additionally, the stream segmcnt w~oeintedwith MT-5 1was severelydiseurbcd 
by the insrallation of a natural gm Iiaa by the local gas company. Filled manitorkg stations MT-52, 
MT-6U,and MT-57B, and the FtlleBlmeidentEsl station MT-$5 stattons h d  Rowmg water conditiam, 
and benthic macroinvertebratetampies were collected from each of those srtes. 

Sampling &ring the Winter 2000 season ww impiamoated witkih the thrae uzatarshds from 
dmuary 2 1 to January 31,20CK). Ice bad to be removed horn severid Iocnttiotrs to collect benthic 
mercntmv~bmtt*samples. POlXH"l' collected benth~c mwra~nvMcbmte samples f m  eight of 
theninc sampting station3 w~ahtnttte Mud Rrver watershed, swea of the tr& monitoring ~ h b o n s  
within the Spruce Pork watershed, and all s ~ xmonitonng &ations wfbin theIslaod Greek watenhed, 

Wrthin theMud Rfver watershed, benthic marcrni;nvc~nebmte mmples were co'lieeted from the t h e  
unmined monitoring statms (MT-02, MT-03, and MT-131, the t h e  filled momtorrbg statrons 
(MT-14, EVIT-IS, MT-181,the fitledlmsidential station, MT-23, and the mined site MT-Ol 
POTESTA did not coUcct macrsinv;t?rte!vbmte m p l e ~  fkxnthe draina 
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strttran had flowing water conditions, md benthic macramvcmbmte samples were colleetd Pram 
each of these sites during the Winter 2000 mdex penotf. 

Samphng during the Spnng 2000 season was hpfemented within the three watersheds May 17 
and 18,2000 Wtthin the Mud ltlvet watembed, benthic macrainvertebcate samples were mllecfed 
from erght of the nine USEPA monitoring stati.ons. POTESTA did not collect rn~romvertevbrflte 
samptes &om the drainage ditch (MT.24) due to mappovtate subatrate for sttrber sarnplmg W i t h  
the Spruce Fork and Island Creek watersheds, bentlrtc m c m t n v e ~ e h t e  samples were col~ectd 
From nkl of the USEPA momtoring stations. 

The bentixc macminvertebrate population at each &ition was sampled using thequantiW~vrSub 
smpter with a 500prn nyIon mesh Tbe sampiing procedure followed s~~ slhmpiing ppotoals 
described in Standsrd Methods 105008{S&n&dMethPds, 1995) The S u h r  ~amplerwlls placed 
on the stream bottom, emuring &at the bottom francs edges of the ampler were flat w i n s t  the 
stream bottom so th& ail organisms wfhin the ampiing Frame would drift mto the net. Cobble and 
large gravel were brushedthorougld y mdremovd &om thsarnphng fame. The substratewas then 
dlstuibed to a depth ofapprclximatelyIhrw i n c h  with the h d l e  of thebrush Six Surbersmples 
were collected at each sarnplvlg station and retained ras indwiduetl replicate samples 

The samples were removed from the Surber sampler net and transferred to one-liter plastic jars with 
the use of e 500grn sieve Each sample m s  ass ed a unique sample idcxrtificathw code bmed on 
the smplmg site, diite, and replieatenumber. A sampling lab1with the unique tdent-ifcaion code 
was filled out with pencil and~nsertedinto the jar. The unique dentification code also was written 
on the Ird ofthe plastic jat with a black permanent ~aricet .The unique sample tdentifrmtion code 
also w~ noted tn the field notebook for that specific =piing site Thc samples were preserved in 
the field with 70 ta 75 petcent ethyl-alcohol. The samples w m  tmsportd to the afirev of 
POTESTA m Charleston, West Virgmia, by car, by the POTESTA biologists who coltected the 
samples. 

Upon m t v d  at the office!!of POTESTA, the smpios were stored in the toeked sample sforage room 
mid they were processed and identified. Sarn@r?gwert wmd and identi6ed by Dr. "I"homas Jones" 
laboratory at Aiderson-Broddus College locatd in Philippi, West Virginla. Some benth~c 
macromveftebtate:samples were sorted by staffand ldantifid to faunilia1 level by seniorsctenti~& tsat 

POTESTA and an outside consultant at Prrnnsylvania State Wnivemity {resumes for the 
suhconh.actors have prw~nudy bcen provrded to the USEPA). All of the samples were identified to 
the familial taxonomic tevel. Taxonom~e keys used for t h ~ sproject inch&& Merritt and Cummins 

3.5 Data Management 

33.1 Data Entry 

The data from ewh sample iog sheet were entered into a hrficmsdt ACmSS rlstabifse. The 
database, wbrch was hveloptxl by the West Virgins Divisim af Env~romentslProtectioo w d  the 
USEPA, calculated a sen& ofbro-biepsment metria. The database was modifid by POTESTA to 
calculateall Ehr: metries included ~n&I$ sis. Datautilized in the analysis twiuded only aquatic 
life stilges of  aquatic and semi-aquatic orgdsm.9. TemsUiai oqpnlsms rurd dults which were not 
aquatic were exciu&d. These argmisms are not contribut~nssolely to the aquatic ecosystem at the 
time of smpiingt and their excluskm for data analpis ts 9t.andatd p r w h r e ,  S~mildgi,pupae were 
exduded frpq the data set. The metries for eaeh sample were exported to a klic~y)poIkEXCEL 
sgredsheet. S u m f x ~ ~statisticsguch as mmn, stantfwd deviat~on,miamurn vdue, eutd maxsmum 
vatue for each of the stream segments wetc allculared using Murnber Gruncher Statistical System 
CMCSS) 2000 software 

The S u m e r  and f'an 1999 btaiaets were not complete due to the dry conrlitinns. These damets 
were not ~ubjededto statiaical analysis. Data from the Winter and Spring 2000 samplrng events 

testing. These dais are also 
dispkays allow for visuJ&ation 

of differences between wupsmdtriolationlr of assumptiom, To campw differenttypesof  aream 
segments (uminc-d, filled md fiIl&lmidenttf) etnalygis ofvariance (ANOYA) methds were used. 
The calculations were perfamed usifis the general linear modek (OLM) p w a d m  on NCSS. Prior 
to the mlprs, thed&i ware Paak@ansfom&to reduce fhe e f k t s  of wokations of & e ~ u m p d o n s .  
Following the overall t ~ tof mem differences,fhe mfet'ence (unrnined) mcm was cortlpatttd to the 
filled and filledire%lbenttd m m  wrng rnultipk comparisonsbased orr Bonferromt adjusted ttests. 
For all ofthe analyses, a Type I c l r ~pate of 0.05 was used 
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The metrim included herein were based on the family-level c&.sificrttian and have been saiectd by 
POTESTA asthe most appropriate and compmhmwe for use In conducting assessmen&ofbenthic 

compnnent of the community structure and has, a drffepcdt 
pollutrorddlsturbance stress rn the aquatic ecosystem. A deacrlptlon o f m h  mmemc along with the 
expert& change tn response to stress is tncluded in Table 3. The 1 f metric$ %.ere 

Totat Number of indrvlduals (Abundance) 
Total 'Number of l'axa (Ricbnerns) 
HihenhoflFtfintic Index (K3I) 
Percent Two Dominant Tsxa 
Percent Chonomidae 
Total Number of E;PT tax6 
Number of EW indtvlduds 
Percent EPT taw8 
Percent Ephememptera 
Percent Plecopteta 
Percent Tnchoptem 

3.7 Water Chclnistry Andysis 

USEPA personnel have collacted wster chemistry m p i a  Tor analysis as described tn the E1S 
document. Those data are ineludcd herein sa b t  coaiparisons can be made be;t%~enthe treatment 
clssses w ~ t hregard to the water chemishy. 

Please note that while no &ta ~nclucledherem were diwatified due to qualityssswrtnce problems 
with the USEPA conttat labomtones, the resulb of the d y s i s  a e  &am the "frmt contract 
tiihoratory" m d  were excluded from same @fthe USEPA'$ malysts due to perceived problems with 
the laboraory Despite the potentiat quality tssues, the data art; rrrclwded since they rcpres$nt the 
o d y  water quality information availLihle fimthe study period. The data should be interpretedwlth 
caution. 

Wskr chemistry data were iindyzed using the CILM procedure on the ranked data followed by 
t-test cawr tsons ,  Strlt~st~caiBonferro~~ cczmparims between the filled, Rlldres~dmttaland 

m i n e d  sl&s were made where possible. Sample size was sometime limiting 

USEPA pemnnel have performed finb~tatassessments and collected substrate information at eaeh 
sampling location as described in the preliminary draft EIS document. Those dala are i~cluded 

Tohl habitat scores md measured valw relatingto habit@variabilitywere analysdusing t.heGLM 
procedure otl the ranked data followed by Bunfemni t-test comparisons Statisttcal comparisons 
between the frlhd, fitwresidentxal and unmined sites were made when: possible. 

4.0 RESULTS 

The I I bio-assessment metrics c%lcuhted for each monitoring station and seuon are provrded 1~ 

Table 3 

When the benthic m e t c r o i n ~ t e b ~ ea m p b  w e  collected in the Summer 1999index period, pix  of 
the sewn reference stre= within the Mud River, Spruce Fork md bland Creek watersbeds were 
dry or had insufficient flow to collixt a ssunple, In cantmst, aI1 vdley fiil ~ninpinfluentlnced 
manitomkg stmom M flowing watm in the summer md could be smpked. Due to tbe iwk of 
reference tnfomhorm, no campmisons c& b the reference conditms and the figled 

ought copditicms, low flow cooditrons 
rhe year make evaluation ofmining influmes drfticult. 

It appears that the p m w c e  of fills In the watix&d m y  minimize the effects ofdrought condttions 
by suppfpga  m e  consismt flow of water to the frendm&rstrems. E3a1vw%r,the blchlal impacts 
that Jrought conditions have on stream conununi~es are vwisbte depending on the led& and 
seventy of the drouw mdiheexlent of rehgia avltilabie ffarbenthic macroinvertebrates to lahabit 
until surface c o n d ~ t i m  are mope fawrsble. The ~rnpacb that the d m & t  in 19W had on the 
reference streams are unknown. 

Data collected from the filled, fillcdiresidential, and Bowing w m e d  sttes in the three watershe& 
are presented in Table 4, 

As wwmt in the Summer 1 9 9  ing eveat, all the reference strtraws witkin the three 
wterxheds were drq. &wing the fall period. One of the filled monitoring slttinns was dry 

999index pwiod. As mn&cate$p~vtowty, due to tke fmk of refermice informtio~h 
can be drizw between the reference conditions 8nd the filled and filte&fesideatid 

conditions. 

Data collected &am the filtt?d and Erlledire~ide-ntial sites In the three watmheds are presented in 
Table 5. 

-
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All 2 1 monitoring stations had flowing water durma, the Wm&r 2000 index priad, although one 
monito~ing station was completely frozen over a d  samples were not coilected dunng the Winter 
2000 sampling evmt. S u m  statistics for each site sampled are given in 'fable 6. S u m t ~ r q  
sttitistics for each ofthe site typw (reference, frtled, or filled/restderrtltll)are tnctuded inTablc 8 and 
the &a we presented mptricaily in Figures 4 to 14 Boxplots ase constructed ustng the average of 
the surber m p l e s  to rapresent one data point for each sib. 

Datzt from the three goups were c o m p ~statisttcallyusing a general linear model prOGedlm: on tlre 
ranked data Where staristically slpificant differenees were found betmen the groups, pairwse 
comparisons were m&e using t-tests wrth the Bunfetton~ adjustments. Results of the s~tisticsl 
andysis are pre~ented in Table 9. A$ is indicgted m the table, the &st difference betwen tfre 
goups 1s tn the percent mayfly metric folhwed by the petcent EPTBpmsnt chiron~mids, and 
percent two domknant ma.  The filledireshntial srtes wafe simfficruttlydiffemt h m  the unmned 
sites for ore*& of the eleven metfics. The filled sites were significantly diffefent fmm the urr1~1int.d 
sites for two of the eletm metrics, percent mayflies and percent two dominant tau ,  

The Fimctional feeding group for each tdenitlLed family was determined. F'unctiotlktt feeding groups 
are clmsifr~tinnsb t  distrnlgursh i n s e t s  baed on Cbe mmner in which they process nutrients. For 
example, a collector filter is  an orgmzrn wbich frltas nutrient matend &am the water column. 
Exmining functional fedmg groupsm y  indicate to wh& degree astrem segment is 
a partrculat food resource (Metrift and Cummins, 1984). The function f e d i  p u p t i  wetre 
~prmented pphicgliy for the fiflerl, fillediresidcntial, and unmincd saes (Figwt? 15). The filter 
feeders ~ncrertsed in the frtled and filWresidrxltial gites with respect to the unmined sites. The 
coilectw p u p  ~ncreetsed m the?fille&msid~iril sites ar compated wtth the unmined andfilled sitee. 
scraper^ declined in the fitled and fille#rmidentid sites with m p c t  to the mm%n& sites. 
Shredders ~ncseased 8IafShtly below Qe filled sites but declined b the f i l ledfmiht fd  sites wtih 
respect to the unmned sites. Predators were sunilrluiy represented in the filledand mid sites but 
dcsreased in the frllediresideatt~l sites. 

Stattstical analyses of the data indicate t h t  coilector-gatherers were significantly higher in the 
fillediresidenrial sdes as compared to the unmmed sites fT&L 10) Represefita~vmof the piercer 
feeding group were also wpificcantly reduced in the filledwidmttat sttes as compared with the 
unmined c~~tegory; however, there were so few p i e ~ e t sid the p~pulatton th@ the diFE0~ences are 
sI~gk:ktt.Otganrsm from the w - a p r  functiotml feedinggoup dominated rfisunmimd sites tsd wfe 
a~gn~fieant!ygreater than represefltatlver ofthis tkctloml feeding p u p  wrth respect to the filled 
a&%. Of part~c~lafs i g n i f i c e  is the sirnihty between the unmincd a d  fi l ld p u p  with m s p t  
to shredders hhvtnp 1 9.3 percent m d  25 pement of each comunity coqrrrred of these individuds, 
respectively Also noteworthy is the mcrease icl ~ ~ ~ $ @ ~ w - c o ~ ~ c ~ o ~ sin the fiffed end fiiledbsidentia1 
groups, which could be attributed to incpesw in the o n k  lllplrts. The WWS of organic 
enrichment would likely be domestic lnputs at the filIed/residm~al sites md the pond influenceat 
the filled sites. hcreases in colfectors, particularly fitter feed+?%, below irnpomdments are well 
documented m the literature (Allen, 2000; Stanford end Ward, 197%Petts, 19841, 

s W flowrng water duringthe Sprin 2000 mdex perid andsamples were 
cpiiwted from emh station except MT-24,which was not m p l e d  due to subiarate lun~tations. 
Summy statistlcu for each si* wqk! are given in Table 7. Summrvy slatrstics for each ofthi:stte 
types ( r e f m c e ,  filled, or fifled/residcntid) are included in Table I I ,  and the data ate pmsented 
prqhicrtlly in Figures 16 to 26. Boxplots are coastrucred using the average of the surber samples to 
repre.wnt one datt, potnt for each site. 

As with the. winter index period, data from the three groups were comp~edstatisticrtlly usrng a 
p n m f  linear model pmedure on the ranked data. Where stat~sbcally significant differences were 
f a d  between the gmups, pairwise compmsons were made: u(~mgt-test8 w t h  the Bonfenoni 
adjustments. Results of the statisical arralysiearepresented in Table 12. 

As shown in Table 12, the greatest diRsrence bt.hKwn the groups is m the percent mayfly metric 
folbwed by the jxrccunt EPT, percent chirmomid~, HBI, and p e n t  two dominant bxa 'Fhe 
AliecE/r&sr&nt.rd s~tes were significmab different &om rhts unmined sites for six of the eleven 
metric& The filled sites war: siepltflwtty diRemnt frm the unmuled sites for five a f t b e  cttemn 
metrics, including: EPT r~chness, percent Plecoptera, percentEphemempbra, and ).TBI. 

St&isticaf analysis of the data indicates that then wwe no stalrstical differences between the 
um~ned,filled md fi t ldres~dmtid with r e s p t  to the cotkector-~athe?iy:rs~ scraper%, or 
piewers (Tabfe 13). ColEmtor-gathemn dominated all treatments. Shrcd$c~s were agnrficantip 
lower in tbe f ihd  atnd fiiledlresidmtiaf s t ~ s  tlrm the mined sites and filterer-collectors were 
stgnificadttygreater in the Elled md frlldfrasident~al sites tkan the unrnined, Pr&atnrs were agam 
srgnificantly reduced tn the fillwfiresi&ntial sitas m compared with the unmined. 

USEPA prsonnei have collected Hrilter chemisw samples for malyuru as desrilred in the EES 
document Those dab d i m s e d  herein are included in Tltbles 14lind 15 with s u m a ~ &sshowurg 
statistical comparlsom given in Tables 16 snd 17. 
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Selected habit% and substrate paramaers were cornpar& with the metrlcs found to indicate 
~rgruficant differences between the unmlne& fttled, and filled/residential ares Thedata used m the 
comparisonsare inctuded m Table 18 and the rwults ofthe statistical comparisons are included 1.n 
Table 19 

This report is a presentation of the benthic rmtcreinveflebrate &trr at the famlllat tevcl. The study 
focused on the Mud River, Spruce Fork, and Island Creek watersheds. There wm a droutght during 
the Summer and Fall 1999 index periods, 

5.1 Draught Effects 

The mjortty of the reference strerns withm the t h e  wtnlenheds were dry d u r q  the summer ratld 
frtll indtm perrods in contrast,valley fill atattons hiflowingm r in the summer andall but one in 
the Fall 1999 index period. The extent to which the drought conditms affected thc benthic 
communities is unknown. In response to reduced flow conditions, h&er ttltnper~tures, and lower 
dissolved oxygen lev& mnciated with drought cnnd~tmns(Men, 2000, M e ,  2000; Miller and 
Gotladay, 1996),the benthic mstcroiavcttebmtecommmities may experience increased predatron llnd 
competttion, inmasing ri~hnes?i of opportunist~c specms, low abundance, and change in functional 

roup structure (Lake, 2000; M i l k  w d  OoUnulay, 1996). The w i n &  szte9, which w e e  
too flow Imited labe sampled, and to some eK:lC(ent, the fiBd,and Ftfled/sesidenttalFitreatnsm yhave 
experienced a11 or some of these conditions related to drought conditions. 

Sxrniiw drought condittons were seen ~n the fail &ex pwtod. In the Mud Rwer watershed, the 
abundance incrwed at the fitbed sttes. Richness also showed a sl~ghttncrerrsr?aswmp 
summer wnditlon. S t ~ t a f l i wwere dbmimt at the filled s*, Mr-14,and uu:med t k q h o u t  the 
watershed. Tbe~hredders from fmilies huctridae.iCafm~ii& and Tmrapterygidaa: wete prevalent, 
muld Philopotmidae, another filta Feeding caddisfly, was dominsnt in addit i~lto the 
Hydropsychhe. Chronomdae, a c~llollecta~w dominant at the filled site, MT-18. Spruce Fork 
and lslmd Creek watersheds also had increases ur &undance and moderate nchnesr As seen in 
Mud Rwm, starletlies 1nc~asoc3 in both watersheds whch also r&d the EPT abundance, 

Cornmunttiers at ions in the Spruce Pork hed were still dominated hy 
hy&opsychids wi also contributmng to thepercent 
two dommsnt taxa mr-tric. 

Dttta collected dunng the Summer and F&f of 1999 should be interpreted cmfully due to the 
stressful conditrons of the drought rtnd the lack of reference data for compvison. Owrail, s t m m s  
with vdlay 511s ate more likely to maintain flawing water candttms during dry pennds. These 
sveam~arr: domimtert by filter Feeding orgmlsms foltawcd by shredden with s m p s ,  the rime 
beetles, appearing mthe larger more open stream. 

Bentbtc macroinvertebrateda@ colSwted durtig the winter samflltng event &ow& di&wnces 
between the umnined, filled &d filled residential gotfp. Abundance wap, reduced in the unrnmed 
referenee lo~stionnpowiMy due to the draught conditions exprienwd tn the prevrous two tndex 
periods. As indicated, the effects of the fillsapfxrsrto miz~ggtethe drought nnd lrkely c~ltributedto 
the higher nbunhce  in the 811d m d  Rli&rmid~tid srtes. EfFerences between the he&hic 
mncroiavwebmte cornunities in the unmined md fitles s ~ t m  m e  evldmt in the mevics invaivmg 
the mayfly population which vkw becmased betow the fill sites, Stoneflies were prevalent in these 
sttm, however, iadicatrng that water qmlity may not be the hmitrtlg factor for the absmt mayflies. ns 
they are both smsitive ma. Befow the filledslbes, the sensxtrve EPT t a a  szil comprised anaverage 
of 50 percent of the population. 

Flm9ing stream sy8tem rely on food sourcestypically contributixt fmm upstream wgments which 
we dqxndent on allochthonous inputs, such u Imf iitter, for nutrients. The li?auesare broken down 
by shredders which eat the ieaf ma~rialand the E ~ n g iand bnclena calo~iza$ the Leaf litter Smll 
parts ofthe leaves, essoeietad and Meria,as wdl B feces f'mm thc orgamsms contribute to 
the food supply of downstream co:ollector-getrh~m and @ter feeding organiems. The streams wlth 
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vdley 5 8 s  have a sediment retention pond Eocatd typidly m the most upstream reaches ofthe 
streem just below the fill area These ponds carry out a sirnilw h c t i o n  for the up st re^ reashes of 
the strams In the partds, biologx!al comunr t~esntre est&iish& which are depndent on a!@ 
growth,not leaf litter. as s foodsouwe. The alme and detr~tal matwtal flowing from the ponds act as 
the food source for the downstreamcommunities. Since this is a more cantlnuous aad iess variable 
food supply than ieaf litter, the fitter heding and gathering organism tnmmed below the ponds, 
much like they WWM be in the douns@m r e x h a  of r ivm described by the nver cofitinuum 
concept. While this represents a Cundamenttll shiR In the biological community, the cmmunlry 
created is not neoessacily undesir&te, tits stmply different md mom representative ofacommnity 
Iocntedmuch &her downstream. 

Changes tn the benthic mcrolnvertebmt& caRununtLy strocturc below rmgoundments are well 
documented, In geneml, increme in density and b i o m s ,  pnmarify of f i k  feeders and callectors, 
usul a dccrewe In drtmity, is expected d o m t r m  of rn impaundment. These chmgw may result 
&om flow c051ytltslcy, 0 t g ~ i c  iodfng, temper@ure changes or a comh~nahon of mukirpk factors 
[Stanfordand Wad, 1979;Pets, 1984; Allen, 2000) Tempcirature chan 
role m shaping community structuse and vary depending on m y  *to 
the tmpoundment water reiwse {surface or bottom), s o w e  of water, sizeanddepth of the p n d  and 
retention time of the pond KordmttefT md VasRell, 19801, Summer coots and wint 
partirticulariy irrrprsct taxadependent on tbmal cut?+fot lifecycle eompletron. Mayflies aid 
a e  often eliminatd below impoudments and Wad, 1979). Caddidtes 
collectors anrt fifter feeders, as well as, , sopa ads, gasrropods, ofigmhaetcs, ~ ~ 1 d  
turbeltarians often increase: (Stanford and Ward, 1 979) 

Also dintcrest below the Elis 1s the presence of a shredder community veq  similar to tlte anmined 
reference stre~m.f t  itppf-8tkat twflttter atld (fetrir~sare$tdl availtrbtsjeasa food source for these 
o r g m m s  m addition to the pond inputs, In streams where ~ b lestablished riparbzone is inplace, 
swaeflies of the familtcs teuctndae, Gpniidse, Tctnaepatt:y$~dae, and Nemouridae comprrse the 
shredder comudttes m urtmhed ma9 and below the fill a m .  ' h e  slmrlar comrnunitier: in the 
filled and unmined strems irmd~mte that the downstrcrunm h e s  of the s t r m s  we being supplied 
wtth the coarse and f i e  particulate organic mater~al which we the major contribution of hewhater 
teaches described m the river continuum theory (Vannote, et al., 1980). 

Dunny the winter swkplmg wen&the prmntage o f  scmprsa was high ~n the unmined metis. This 
community,pmarily compowd of the myfly,Arneletdae, and ih beetfe, Elmidae, was lower in 

reflectth iry2 food source below the ponds and may be indmtivc ofthe filled mt~swb& m ~ y  
with the filter feeders imtors which mreesed below tbe filhand ponds Tlrrsc;ornp&~t~on 

shift away from the scraper Rbuttdllncrrin the fill& site$contributesst@ilicnntly to the decline in the 
maflies belsw the filled sites. E-fw~fsethey 
comtlnity tnay appear to mdiatte commmity d 
representedas being Indicative of poor water qndity due to the fills. While this may be tfie case, it 
cannot be overlooked t b t  the entrre s ~ ~ p e rwmmnity  declines tn the 611 sites, not just the 
mayflies. ThIs xncludes mwits,beeties (riffle btwtlm and waerpefinys) andme caddtsny taxa Thts 
type of shi ft away &om a h c t l m a f  feeding group i s  most likely related to a shift m the food sowe. 

Arch Cod SujyAementat MTRPv'F EIS Study &port. September 2003 Page 15 
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is most likafy cawed by h~rcaseddissolution of min 
commonly found m the ,mdstone andhales disturbed by mining sctwity. Jncrmsed sutfyd:e m a  of 
fragmented rock and exposure to the elemen& increases weathmng rates, resulting In higher 
concenrntions of alkaline or bm3c ions in the runoff. This tends to be the case s e p d h s  of whether 
the rock rnatetial remains m top of the mined area or placed m Wlle. 

in the Urmter 2000 data, only 14 of the 33 water chemistry parameters meesltied by the USEPA had 
sufEcrent s m p k  sizes for statistical campwisons of all three groups Of thew patnetem, all b d  
three were s i ~ ~ f i a n t l ydtFferent in the m i n e d  w m m p d  to the filled and e~ght were 
sign~ficanllyd~fferent between the unmined md the ADeWibential. Ear three of the parameten, 
wfficient data were awil8le to sWstically compnre the only the unmined and filled ~ltcsg Sample 
sixes of filledlresidental sit@ were imufficienk for stEltrstical compatraom, Of these thee 
papifmetem, selenium, antrmony and led, all three were found to be significmtiy htghm in the filied 
sites as compared to the mrnined The ak11ntt-y of the u m i n d  strmms was exkmely low, 
averaging only 13.31 mdl CaC03. Tht, filled and filledire8tdential sites had s~@~frcantlghigher 
bufyanng mpatxty than the unmined s~tes which is a simificant benefit to the aquatic life rn rhe 
shea~trs While h e  pH OF the unmrned streams was in the six to eight irtandsd umt mnge 
( s i ~ ~ t i c ~ n t l ylower than the filled and filledimidential sites), due to the reduced s m b u % r i n g  
capctty, acrdic pr,rec.~prlation could cmse excuwbns of the pH k i o w  the acceptable levels. 
Similarly, calcium and mapesrum, whtch make up total hadnew, were bothhtgher in the filled and 
fillediresidential streams. Hardness mitigata r n d s  taxtcity to aquarie organisms rind may be 
important because metals, like selenium and led, were pwsent m dl stream t p s  

The levetls of other ions, such as chloride, nztnte, sodium and potassturn, were sLatrsticaliy 
significantly eiev~sted However, the low levels overall fbely have no btolqgrcal significance. 
Sutfrtte, whlch 1s a component of rock &&that drsf;olves and leachw into the water, is significantly 
higher in h e  filled and fille#resi&ntiaI sits as compared with the unmined. This 1s llkely a 
significantrnntrhutor to the hi& conductivity rneasmd in the field. 

Parameters such as iroa andmnn me. which we tjpicrrllyassocrated with the miningactkv~ty, were 
elevated in samples mllected at the Riled and filladh.es~&~sha!sites with respect to the umined 
sltes Wowwee, all the samples %*err?weii below then' rtsswiated water qualitycr~tctirtandnottn the 
range of causing biological impairment, Aluminum met the acute water qudity crit& There WM 
insuEfrcient d ~ t aon these k c  metals for comparisons between rho treatment groups, 

The sites were scored asmg tbe USEPA rapid koassessmeni procedures habitat anaiysir rnetrtcs in 
add~rionto subirtrate measurements. There rverefew differences betureen the Witat  and s&strates 
at the unmuted, filled and ftlleddmsidenttpll sites. The fille&residgntlal sitestended to kfrom hr&er 
order s h e m s  which mey explain some WEerence in the communities at those sites Thrs ma): also 
indicate that the retferm~e streams used in his atudy me not appropriate to represent expected 
communities at the filftxlircsidential sites. The only signifiwi differenec m habitat characteristics 

5.5 SprhgBenthic ficroinvembmtes 

As in the winter sampli event, diffemnces are seen between the rlnmtned, filled, and 
filfedSra9ldentrdl s~tes, A b & n c e  wris still lower Inthe reference strestms as compared to the filled 
and filied/pcsrdentd stweam. This may mu1t from the previous summot's droaght conditions or 
refleet differences tn k d  supply or other veriabks between the tteatment groups. The ERT 
abundme w similar between the filled and ranmined ~tn:mbut higher m the filldresidential 
streams, which indicates the imreme ur the 5tte.r Feeding caddlsffies as described m the winter 
sunpiing event. The percentage of EFT organisms dwresed slj&tly in the filtsd sttes with respect 
to the unmlned sites muking: from a decrease in prcmt  staneflres The percent maflies i n c r e ~ e d  
shghtiy, Five of the eleven mr;trics were significantly diffmnt in the fitted treatment with r e s p t  to 
the unmined condit~ons. These rnelrics were primarily ttxrse associated with the B I T  taxa and the 
HRI. @etaii, venability incrwscd in the fitled s t t e m  with r e s p t  to the urunined streams Agaiajn 
this indicates ehat while the wmmuntties at some sttes may be different fmm the reference eondibon, 
this is not true of ait B e  fill& sites. The percentage of EPT individuals in tke uomined streams 
changed wry little fmm the water smp1ing ev@ while the same metric dropped 10 percent in the 
fiIM sites. This trend uts mmimmd in the pf:rc&t pl&aptmi metric where there were 19 and 2 1 
petcr:nt stoneflus in the refemnce s t m s  (winter and spriw, respectiveiy) md 24 and 1 1 percent 
stoneff ies m the filled streams (winter md spring, respwrlvtly). Caddrsfltes atso deerwed inhe& 
papulakions, md the @ieu incremed in both populatians. The sipficant difference m the EPT 
related metrm results from the sigdificornt difi'erences In tht: stondies The deslme in stone-fly 
numbers bemeen the two w p l m g  evmts perhaps results from the emerFtlce of stoneflies m filled 
sitm earher &an their counterparts m the refewneestreme due to the m e  consistent temperatures 

s. This is supparted by the s u b s m l l  decrease in theshredder population in the 
filled s i t s  w ~ t hr e g p e t  to the nnmmned sttes. The HBI incressed in both the wmind and the filled 
sites wi& tbc 16%~ofthe sensitive Plwoptera taxa prob&ly contributing to the agnificant diffmnce 
between the txearments This is supported by the fact that the petcentage of Chironomldrle did not 
mcreme in either the filled or the hemined srtes, whtch would have ~ndicateda shift toward a more 
tofemt population. 

spring when I d  cover This effect is pwnaunced in the filled md 
fitldresidentlal sites dae n in the ponds with hcferrsmg temperatures which 
provtdcs s food supply fo than &at what would mcar in typtcal headwater 

MTMIVF Draft PEIS Public Comment Compendium A-255 SectionA - OrganizatEcms 



-- - 

The Rlldresident~al sites -re sigmfi t &an rhe m i n d  site8 for six of the ehven 
merncs measure& In the wmter s v 1 I  were eight mmcs sipifimtly diffment wrth 
the overall abundance and the EPT abtlndance being more simiirrr in the spring event. The increased 
W T  Hbundmee indicates the prev~owlymetrtromd betid increases m the 8iiedlmidw1tkl sires 
Like the filted sites, the frllcdiresrdential sires also had mcreapies in the c o l i ~ t a r I ~ t h e e r  m d  fitte~er 
functional fcding goups and a in the scraper cmponent of the community. 

In the Spnng 202000 wmplmg event, 18 of the 35 w a r  chemistry parameters measured by the EPA 
had sufficient sampie s i m  for statistical compxuisas. Of these parameters, a11 but four were 
9igniGcantly di@er%nt in the unmind sit&& compadfo  the f i k d  sites, nutd ten were si 
differenthkween the umined and the f i l ldtcs iht id  Field chemistry analysis W I ~ Ss~rnilarto the 
winter rimpl'mg event with conductivity and pH significantly higher m the filled and 
frlle&r~ldcntd sttcs as cornpitred with tke unmind sites. The higher ternpcraaLres and dissotved 
oxygen m the Riled wind frllad/resident~alsittrs that ww evidentdunng the colder win* months wss 
not apprent m the spring season. 

tlters with lrufficfent sp~hplasizes for $tatist~cafcarnpatiwlt~ were sfightfy 
different in Spring 2000 from the Winter 2W smpling event. Pafzltnders memw& in the winex 
showed srnitar trends to the prevrtlus samplrrig went withalkalinity andh d m m  A~tedp m e k m  
highest in the filled sites. Totd organic carbon was signifrmtly higher In the filled sites algain 
mndicating a food source for quatic orgmmms. Orher ions, wch B chhlortde, nttrate, solStum aad 
potassium, were sttlti~tidly sipificantly etevatd, however, the levets are so low o v e d  that they 
likelyhave no btologtcal sigaificence. Sulfate, was again elevated tn the Filkd and fille&residmtid 
sires 

Parameters rneiamrd in the Spring 2001 'samplmfy, evmt h t  were not measlid in the previous 
smpltng event tncluded: drssefvd organic carbon, tad iron. total dissolved &ds and total 
suspended sol&. Like total or rc carbon, dissolved orl~an~c was aim sipificmtkyh&n 
m the EHed sites bxilp~redwith the unmmned srtes. Taw1 alu~pendt?dsrttidv was similar among the 
three treatments The average iron concenmtlon was hi&a in ahe filled and filled residential sttea 
althaugh nor significrurtly higher None of the avmg: lrcm concenttatiotlu 1n either treatment 
approached the w a h  quality stnndwd for Iron, so it is wrlibdy &at tfrts parmete1 will ha* 3tny 
brologieal effects. 

6.0 CONCLUSIONS 

Cnmpas were seen in both the benthrc mitcro~nvenebrate community and water chemistrybetween 
tho unmined s t m s  and filled and filledire~identid reaches, Differences between the u m i d  
&reams and the filled s ~ r t m smay be related w drdtt"encesk tanpemture regme3 (and thm&m 
emergenee tunes), the pe=nce of ponds (additional food some), andwater chemistry differences 
between the treatmentit. Differences in stream order may also contribute to the diffwnw between 

Muoh informatron hw been published on the effpicts of rninrng on beahic macroinva~e!bm& 
comamty strU~tUr~ Ammg the most ssignifi~mtd e w i l y  impas  is e mdwtion m the 
sensitive EPT tkura (Beltman, et el, 19991, panic~:ularlyma stonefires whch would be 
accompanied by a h i A  toward s mote tolerant commantty 'In recent ywrs, several authors have 
further reported thnt some stoneflies were not only present but h i n m t  in mining influmeed 
atreams where mayflie.3 wem redwed (Carlisiie $Clernents, 1999) While maing related impacts 
are often tied to metals, it IS not a k a p  evtdent whether other fackors such as~ ~ r n e n m t i o n ,pH, and 
other dissolwBd ions, mcbas sulfate, art:also imofvwi in commmirystructure changes. Thr:c m n t  
shtdy also indrcatss that ch in comunrty structure may result F t m  the prewnce of pods  
which provide a diffe~wtfood source. ALI of &me pdentd G 

general, not memrjarilyto the p t i c e  ofvdiallcy fi11 cmtwction. 
~kmWtiyand Mologd communities which ase described En ihas r(rpart, none can be Itttributed to 
the f i l l  specifically irnd aH potentilt from mil  mining, rod codstnrchon vr midentral 
dwlopmcnt A&itio~tly, the sane in both Wer chemistryand biologtcal cornmumtics 
remit f m  scale development projects, md on:enctnactionand processing operahang (are atd 
gold extraction, stel mllfs, smellers). 
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7.0 CLOSING 

Potesta & Associates. lnc. hm antwiired this reme describine the activities associated with the 

the clnent. Areh Coal, Inc The survey mpiiag w a  conducted in accordance with generally 
accepted enviromentai prsetices and pideiiaes. 

Respcctfulty Submitted, 

a/+ 
Vice President, Environmental Consulting 

Senior Scientist 

Beltmw, D J., W R C1emcnts, J Lipon arrd D Cacela 1999 Bmthc inveurtehte metals 
exposure, aemmulakion and communny-level eRects down#- %om a hard-rock-mvre 
snte. Envmnmental Toxrcology and Chcmmrry. 18{2]:299-307 

Koniiwtieff,C and Vosbell, J .  R. 1980. Life I.(i.storyand EGobgyofStmonmamad~~f tmi(B&sf 
(Ephemtaroptam Neptageniidae) in Virginia, USA 

Lake,P. S 2000. Disturbance, patchiness, and itivenity in &reams. 

Memt, R W., mid K.Ws Cummias reds.). 1996. An introduction to the Aquatie Insects o f  North 
America, Third Edition, KenbltiNunt Publishing Complury fA. 862 pp. 

Stanford, J. A. UM. J. V. 1979. Dammed rivers, of the worlrf: Smposiurn Rationale. 

V m d ,  R. I*., Q W ,  Minshall, K.W Cmlft~m,Y.R Sodell, and C.E. Cusking. 1980 Tit&river 
corttrmm concept. Can J. Fish. Aquat. Sci, 37: 1 30- 1 37. 

W e a ~ l ,R.G and G. E. Likens 1931, Limotog;ical Analyses. Springer-Veriag. NY. 305 p. 
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~Wonit~rdngS&mW i f W  the Mud R i m ,  Spmez Fur4 a d  Islbnd Cr& l i /&@~~ke& 

i a  locatedw W % l y  1.2 &uptroam of I 

A &ur& &ex at ra t&  as foeatid 1n Blair, d i~ct iy  upstreamaf 
Branch Site is doww&am of 9vdley 

A thud order &ream, a lw&Wappximte:ty 4500 feet upstream of1 II confiueme with 9 p c e  Fork I
1 1 Branch 1 
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The factmtEPT individuals chmterizes the pereat of 
sensitive EPT organismspresent in the wsnpIe It kexpected 

se to incremexi pewbation within the 
qZEBtrC WOsyBtrn. 

The pcmmt Ephemerophm chmcttrrizes the pmmt of 
myfliaspresent inthe sample. It is expected to dcterea~ein 

perturbation withirr the aquatic 

Percent Ephemcroptera 

Percent Trickoptera 

, -
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51 

nea a 17 
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Functiartal feeding group dest@adon%far fwnilrts c~t lec td  
et the EX5 manitacing stations 

FAMILY F A M F M  
Wydroptilidaf? P~ercer 
Isonychudee Ooliector 
Is0 Collectur 
tep~dnstormtidrte S h d e t  
Mtophalebird~ Collector 
Zeucrridae Shredder 
ttlutridae Shredder 
t t  mnepBlidae Shredder 
Lymnaeidae Cnllwt~r 
Muscidae Prwiator 
Nemouridae Shre-lider 
Nocmidoe Shredder 
O t g t ~ h ~ ~  Collector 
@tbservus Scraper 
Peltoperlrdae Shredder 
Perlidat? hzdator 
Phbdidae Predator 
Philopotmidar: Fi1tmr 
Phoridse Pndamr 
PhysiBae Scraper 
Ptanorbelltdae Collactor 
Polyernaapodidae Filterer 
Wheasde *raper 
Psychomyi~dae Colb&or 
PEemarcyidae Shredder 
Ptiindac~lrQae Shredder 
Rhyacophskdrte Predator 
Sdldrdae Predator 
%lduIrdee Predator 
Salbtaddae Predator 
Sialidae Predator 
Simulidae Filterer 
Staphylin~dae Predator 
Smtiomytdtte Collector 
T&ataidae EPredsMt 
Tmniopterg.gidae Skrrdder 
Tanyderict~e Shwdtkr 
Ttpulidne Shredder 
TwMlarra Predstot 
Umoick Scraper 
Veirrdne P d a w r  

MTMNF Draft PElS Public Comment Compendium A-2% Section A - Organizations 



--- -- 

Tom EitzGera'ld,Kentuch ResourcesCouncil le Development 

Subjcct: Conmenis on the Draft Pmgrammaric LSIS on Mrtuntitintvp 
KemovtlVVdIey Fills in Appalachia 

The Kentucky Kesrwrces Council, kc.. a nonprofit eavironmenlill d v c ~ a c yorganization w h w  
mcmhcrs include numerous individud~ who fiw, wm8kand recreate in afea~adverwly aSFccted 
by the consmccicm of vallcy md head-cvf-hollow f i b  suhmir these cemmeats canccrning the 
draft M S  on valley Ells and mounmint(>pmining. 

KRC' cmlnrxs and incnrpontleshy rcfercncc!as if fully wt forth below the cnmncntls of the 
Citirem Owl Council,the Kentucky Waterways Alliance,the Friends ofthc Earth, thc Ohio 
Valley I:.Rvin~nmedtalCnalrtitm. the Kentuckian8 for Ute Commonwealth. and Save Our 
l:nvironmcnt in opptaition to tbc conclusions contained in the IXIS, md 
urgm that tho DEIS hc withdrawn in order that a document properly reflecting the ,~ icnce  
contained in the numerous analpir, and cullsonant with the Clean Water Act and SMCKA, 
might trc proposed. 

Cordially, 

Torn t.it~lkrald 
I)ilwcfor 
Kentucky Kcsuurces Council 

" 
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January 3, 2004 

Mr. John Forren 
US.EPA (3fX30) 
2 650 Arch Street 
Phiiadslphia, PA 1 9103 Thank you. 

Dear Mr. Fonen, 

Our mixed mssctphytic forests am the rntrsa dWrse in the world. The 
operation of Mountain fop Removal has s p ctisd loss of over a m~lion 7-52 
acres of timber, 

nelgfabdrho~dties have been bxakm, 
psopie dispfaced, hamatFtmds have bem destrcryd. 
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Liz Garland, West Virginia Rivers Coalition 

ERRIS CO. L L C  
724 OXFORD DR. 
WUNTINCTCrtir, w 25305 

JohnF m n  
U S  Enviranmtal Prdectian A 
1650Arch 3t 
Philadelphia, PA l%Q3 

I mn a b&e?giman whaw entqr4 
E a s m  and Westar tcxls.domaf &wUS. 

cwted by rmnu\$ Iws 
1v t this for )us town, 

is in W where &urn& 
na fwd pwfk$&tyd clashe1opxnant m the 

, , , 
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ScottGollwihq Appixlx~anVoices 
> 

mining ?he Bush administratianpaposes effeetvcb e- tht buffer nnd dowku 

aat. JehnForrta 
W 3 ,  WA o,1690 Anh P;w 

About the Southemi Appolncbh f3lodivcdty Proiect, M d  in AsheoiUe, NDnh Ckalk, the Southem 
ApplLehLn Bhdivtrrity Prcicn (SABP) ia a amprotit mend cqpnitntian dedtcrced to empowerifig 
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Act 

P.O. Box 3141 
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PEOPLE, 

THEY NAm PROVIDED OTHER SjTBS F'OR ITIE 

APPALACHIANREGTON& HOSPf?'KAND 1WE ARH 

PSYCHWRIC HCX3PTTA.L ANDRE PWYSICIANS OFFICE 

BU'ILDMG. THE EAST KY VEmMNS CENTER SITS ON A 
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PLEWD NEXT YEAR, 

PERRY COWTY DETENTION CENTER, A $5.3 

Sandra Goss, Tennessee Citizens for Wilderness Planning 
~ ~- , .  . . .  . ~ . .  . , , ~ , . .  , . ,  . .  , , .  . , .  . . , . .  W . . .: " ' " ' " " "  " w 'j 

Mr. JohnFarren 
t1.S. E PA (3EA30j 
1650 Arch Strm 
PhlMphia PA 19103 

Dear Mr. Forren. 

Another area of comm is km af forats,m on@ng probim in the 
AppaIxhm. The draft EIS progeets tfwt Tsuutmee v&i issueprpermits causing 
the lass of 9,154 XTF?S of forat  betmen2003 and 2012 based on permits 7-5-2 
iswedb e t w  1992 and 2002. H m u ,bet- Deembe2002 and 
Oct&m 2203, over 5,000axfs of surfxemining 
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James Hecker, West Vi inia Highlands Conservancy and 
Ohio Valley Environmental Coalition 

Thc only mirlg~~tionoffered in the draft EIS for the destructionof hge arm 
of harcjwd forst Mita by mining opc"satiom ts a s 
s i ts  could be refwatedafter nppsaom cease. Corn* evidencetfa 2 

hardmcd forest, essentially the samea the me removed during mining m 
be rcetmblkhart in a resorxhlemount d time, nerxls to bf!pfamttedWore 
tlris 12~t10d~l i fnbe o f fwd  ns nl[ti@ion for the loss of humlrerfs of tfrousarzds 
d acres of biologically divme h a s h o d forest Mitat. 

Re: klgy 29,2Qa 
oval cod 

I)- Mr.Forrep: 

inkegate bird c o m i  

Minmng in the entire audy arm 

Thee  lwe been nunmom studies comhaed in corntion with the draft EIS. 
It SEWS thctt the sttides vjtth my hint d cansmtion were @ored, E conondc 

IbeConservancy took the lead in negotiating aM1obtainingtbe 1998 setllementstudia prepared fatile draft E IS indicate that significant rmttktlom 011the 
size of vaif~yfills vmdd not came sesious ecxmomic harm The envlronnlmtal agreement that nslllted in the -prepmation of this DBS. h thandore has a special interest-

and economic studies p r ~ dfor the draft E1S do not lend any support to Elm 
dministratbn's propssed "pr&med dtp?swhe" tM r e c a r m d s  
&tin8 timronrrmtal Lnw that Bmlt the size md lomrbn of v&ey fjfis. theDEB. 

We request a revision of the Draft EIS tb \rtiU. addFr?5$some d the 
pps n m i c m d  ;tbnw. 'Itmnk you fof the opportmty to c n m t . I 
Sincerely. 

SanrjraK C m  
ExecutiveDirector 
Tmcssee Citizens for WiIckrnm Pbm&xg 

Sandra K , Gmq 
4308 T f . ~ o r n ~ ~ ~Drive 
Kmxvillc,Ternmet3 37921 
865.522-3809 
s@s@ tr;per.com 

MTNIIVF Draft PEE Public Comment CompeMjium A-305 Section A - Organhations 



an the 

*.. 

MTMNF Draft PEIS Public Comment Compendium A-306 SectionA - Organizations 



us mdbNot a Valid 
.................. 3 9  


tke DEW Chrvn Stxdies 
w hpad Ceiling for NWPs 

.........................,....
............,...,...,,...,..,.,.45............,...,...,,...,..,.,.4545 

oENArPs Uafm fhtr Permitted 
EnvifomenalEffectsBoth 

.........*.................................*......10 -

...........10 


Srsnderd for Selenium, But theDEBD m  Nothing Po 
............... . . S f  

&a$ hfl%VWActivities 
m,But Does Noihiag 
.................. .53 


2. Resasictionson .............. .25 

3. n@EZistingA 

............................ 

Be C o n s U d  ............... . 2 %  


5. Indjviduald Imm'IkeshoIds for NWPs 
ShuldBe C o a s i M  .......................................
29 

6. The Wo FiU" Altarnative Should Be Conaidd ..................32 

7. hmEnvixo ttmp1tive Should Be Comidercd ...35 

F. Thr DETS ViaIates 
m b b g  RmoWie ,4lmativ+x .................................
.36 
1. Evm ifTbm Were b a c i m t  Wannation t~ Draw a "Bright Cmw 

MTMNF Draft PEIS Public Comment Compendium 8-307 SectionA - Organilaatbns 



of Fact ................70  

A~tkbmBefom the F M  EIS IsComphtd 

........................ 

afW1 Thr&&oldsfrom the: 

aeSt of ?heWEPA Pmoss ......................................... .73 

Conclusion ................................................................. .74 

List of Exhibits rcl b m s by WVHe md O W  on l4TMW DEXS .................. i 


*-

MTMNF Draft PEISPublic Comment Compendium A-308 Section A - Organhations 



Tho most significantdistinctionbtwcon the four &cwtives is how caoh one d h e s  
Issue I, "Dmct 10sofstreanzsaud stream impairment" The question of what portions 
of a stream c m  be legally filled wdw SMCRA authority wng central to the Bra= v 
Roberrson bwsuit. The Dijtriot Court decision in thgtcase established that the SMCRA 
strem buffer wnc rcguiafiossat 30 CFR 816.57 and 817.57 do not allow mining 
activities (includingvalley fills) within 100 ftet of intermittent or perennial streams. The 
Fourth Circuit Court of A p w s  later vacated tht Diswiat Court's decision,but on 
grounds unrelated tr, the applicability oftbe stream buffer zone rule. Becauseof the 
atmosphere of regulatoryuncertaintySUITOUD.~  &isisme, and the imprtqnoe of 
dlownble valley fill size to mint viability and cnvimpmental impacts, 
deveIs=& EIS sft~niativ.-. Each aItcmiveproposesdiEfermt d m g e s  to 
regulatory progr.dms that determine the allowable extent o f s ~10% through valley 
fillhg. 'The amount of valley fillingtbnt is 4owablc will affect &a amount of mining that 
can occur, which inturnwill detennino the enviromenealaad economiccoseequencw of 
selectinga given alternative, 

1-13 

We believe the fMTMNFJEXS is the bgical vehicle to address mvimummtalpzotection 
and pmmbtt government efficiency, while meeting the nation's en- nee& ... We do 
not believe that the I316,as c m n t t y  drafted,foarsessufficiently on these goals. We 
must ensure &at the EX3 fay the grawdwork for coordinatingour respective regulatory 
juridcicdonin rhemost e&tcientmanner, At a minimum, this would reqoh that the 

and tainimizing or 
mitigatkg cnvirogmatal impacts. 

r 

Table IV-1 .Mounwintop Mining /Valley FiBEIS AlternativeSummary 

Alternative A No c h g a  to the SMCRA and CWA progmm in effect in 1998 

Ritemath%I] Uepctndiry on the outcom ofa M e d ,  permit-by-ponnit baseline data 
colleotion; tborougb, site-specific, sigxificaatadverso impact analyses; 
and, oonsida~anof altemativasfor avoidasce and mhhization, vallay 
fills could be allowed in ephemeral, intermi#tmt, and pemnnial stream 
segments. Mitigation of unavoidableimpacts would require in-kind 
rrpiscement of aquaticfimctions and values wit)im the watnshed. 

Pmit-by-pemit bwiine data collectionand site-specific nhemadves 
analyseswould be required (although not necessarilyas figorow m in 
Alternative B)to demonstratethat avoidaacertnd minimizationwere 
considered. Mitigation options for unavoidable impactswould be 
somewhat more varied and thus more flexible than under A l t m a t i c  



- -- 

Ex. 9, p. 1. 

. . -~$ternative 'progrt~m- ,. undmimrxacts,.B@ WPmQ15 fQac-
CWA md SMCRA to ensure mon effective environmentd protection. Why wtrc these key 
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EPA continued to w e  in April, 2002 that the SBZrule&onid be mngrhertcd rather 
than eviscerated, and that a NWP 21 minimumimpact thresholdshould he established, 
particularly %ithin "AltepnativeB" sitlccthst alternativerelied on a "project-by-project"review. 
Ex. 23.6 The draft ofthe EIS that existedinApril, 2002, while setting forth "Alternative B" as 
the "prefened aitemtive,'' still coqtained Afternatives C and D,w&eh did contemplate 
substantive rcst&.ions o t ~fdl size and placement. Ex. 24. 

sOSM has suggested that "[a10 political appointeesor cod ind- represetltptives 
participated [in re-writingthe EIS]," (6/u03Robiasonc-mail, Ex. 73, Attstchmenf p. l),Bnd thst 
"Mr. Griles was briefed early in2001 on the status of theE%5by OSM met staff... [but] 
foJtherthsnreceivingmutino briefingpapars p~eparedby DSM fix the D~partment,h4r.Griles 
has not been involved in finalizingthe documenL" &. at 2. Any suggestion that Mr. Griles w 
not directly involved in fie re-writing of  the DEIS i s  at best iDacnrrate and at worst 

The Fish and WitdlSe Service has reviewed the September20 draft o f  Chapter TV for the 
M'I'MNF EIS. Wepreviouslypropamd a four-alternativescenario that included 
mnsideration (not dt#:tion)of at least one &tentative to resfrid,or otherwise constriain. 
most valley fills to ephemeral stream reatha by employing the significant degmMon or 
advance identification (ADID) provisions of tZM 4040(1) Guidelines. Onr intent was 
to provide for cea6identlen of at bast one n16erna€ive&st "developed agency 
poUcie midam?,and coordiiatd deehioo+m~klbgprece~es*&minimized the 
impacts ofmolurt&top miningand Mney Wing on wnters of the US.and f ~ hand 
wildlife mources; a two-part goal e*bUsbed by the lt?ttlHIIGXltagm-mient that we 
believe tho tbuee-rl~rnatlverippmsch failed to aewi,mp&&. Our p r ~ p s e dappmdch 
was subsequentlyvutd down witbin the Executive Ccmmitte in part beonuse a decision 
appears to haw been d e that e m  rafativekyminor modifications of current regulatory 
practices are now m i d 4  to be outside the amp  of the EZS process. The current 
thnze-alternative&unework adopted, but incorporated only a very limited ADD 
concept that does nat m~?~tcnn obj&tivc$. Ihe September 20draft retains the 



deficiencitscontaid.& h id tficlviou9three-srl-ve h e w o r k ,  the fill draft of 
CWtmfV cepnfinnsour ooncems. ' % d m  we canthe to object bt f i ~tbqe offhis 

help% or productive. The following g a d  comma@we intended to provide you onty 
wiffi our sense of how p m b t d c  the pmposed aledivesfmmrk becorn. 
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anddisrnk%d.,. The exi&ng 

defined CLA [(cztm~lati~te:hpm.2t 

docmmt on c d 
ar9 a result ofa pmpo 

Act," E;x. 2, p. 45 (emphasis d d a .  

cmidmcl ktheDBE, 

b - m d m  
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Two distinct tiers of environmental review may kapplicable to some "najor Federal 
actions." Site-specific EISs caz~stitutca secooh tier in the dhussion and melysis of 
impacts on the environment. ... "'fie first tier EIS should focus on broad issuessuch as  
mode choice, general location and amwide air quality and land use impiications of 
aitemativetransportaion systems." A pmgnunmatic EIS reflects h e  broad 
environmentalconsequencesattendant upon a w i d e m g  Mcral program. The thesis 
md~lyingprogrammaticEISBis that a systematic progrw is lielp to genmte dispruate 

that arc c9uwd by or a~sociatcdwithvarious aspects of one big 
P e d d  &ion. Whereas the progdmmadc BS looks ahead and assimilates "broad 
issuesnrelevaat & one p o p  design, thcsite-specific US acidrwes more 
particulqrizedconsideratiom W g once the overall progr- ~ c h e sthe"sccondtiel," 
or implementstionstage of its devel0pmant. la cvelnatipga c o m ~ ~ v ep r o m  

I-3-M 
." In other wrds, if thP! "majorFederal action" at issueconsists of a number of 

related mrprisss associated within a single program and planned togt?ther,then & e I  
joint effects should probably $so be considwed together, rhisprom& Prom the 
requinment&at thcscope of.the Wed actton be accurately oharacterized to ensure that 
an EIS of equivalent scope is pnparod. 

Quitesimply,"(s)ogrrcntationof a large or cumulative pmitect &to smaller components in 
order to avoid desidpladngthe project a mttjor fcdemi actionhas been held to be 

See also, 433 F.Supp. 1235, 1252 @.D.Tex. 
197'9, rev 'd on other gro&, 573 F.2d201 (5' Ck.1978),citing the 1972 CEQ Memotandurn 
for the propositionthat "[tJheCEQ has ...issued gtxideSinesstating btc advantages of a 
programmatic EEL'* These "adwdntagesof a programmatic EISw were noted also by the court in 
e A s e n c v  Cwt~t~ lw.ROnnevi l i ePo-, 126 F.3d 1193,1184 (9"Cir. 1997). 
whne 'the court observed: "Inm y  ways a

-0-

specific EIS because it e + i ~ywuflturtiverather than Perfo-id 

is sllperior to a Limited, contmt-

.- within the structure of a sing[e agencyactfon" (empl*lsis added). 

Ftlrtker, not only must mutative "proposedactionwimpacts be considered together in a 
pm~prammaticEIS, but so also must curdative "fom@zableaction" impacts. As explained in 

C ' c e  .V 197 F, Supp.2d 586,617 (N.D.Tex. 
u ~ ~ ~ ~ e ~ t L " ~ k ; , o ~ s ~ ~ ~ $ o p d  $;: d o n  sucb that i t  docs not nud 

to beanalyzed and decided in the m a  EIS, the cumulativeimpacts of this foreseeable action 
-,inSimilarly,omitted).(citationEIS."theinanalyzedbernristnevertheless 
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G*' veil b t  we as 
spirit ofthe d e m e n t  

284 F.3d at 1042 (mpfutsis added). 
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D. None of the Three Altcrnatfveh,Conaidered in the DEE3 &odd Be Adopted 

A11tlm8 of the a f t d v e s  c o n s i d d  in purely 
process attefnatives that shodd be discarded md fitlyreduce 
the cumulative environmeoMimpacts of rnom.taiotapremoval mining an$v9ey fills. 

Even if they could be adopted, there is no mationid h i s  tbr chooshg which of the 
the best dternarive. FW &e thteedtemtives an:intr?M$Xlyco~trabictbiy~Under Altmadve 1, 
valley fills afeprrzsmd to havet more thanmiairnd a d m e  effects$?I& IbeedmM ~ d u e l 4 0 4  

does not explah why tlre effem of a vdey 
dependjag on which a l t d v e  is whed.  fix& r o ~ e s sof With 
alternative is dated.  

Seco~d,bhe DEIS mver sgecifically explainrp why &km&w 2 b the p m M  
dternative md is htkrthsmshe other Puo, It [trnslkeg the gemmil cfdm that it isUrseCaweOf the 

ancl 

8s 

o not 

protection ofthe mvimntnent. 

Ilu'rd, it is impassible for the public to disgarn h m  the DEXS what dif$mme 

'"-&c" natuxp: ofthe EIS hevident dm in .the 
Committee meeting of November 21,2002, which states 

Issum lbimred During PmpamtTon: 
-Za& of erivimnmmhl mntt.ast; Er a$iI r&'ction cornpanen?needed i?n 

I. The DEB Vbktt48 FIEPA By Not A m d p h g  Alternetha to ResMct Valley 
Fib,St- Lass, ttan, and Wsrz ofMWPs 

Iy,W&bn~ondeforestation, either individdly or 
ss, &her iadi~ddfyor munula~vely;and iadivldupll and 

AItemtive I to p~ad&d [sic] most emfo~rnsnt~fpp~ot~*cfdw *..d&rnatriMa? 
-0FA slates thrPtNTPA eoyUance not ratisBed., dtemtims;need ndbe limited 
to1Flsistiag;DtrPLUtosymthorily -ShLlutd a "no rnfning" or athw rasMctlve 

ce of 
dA1tentrttiveC (Restricts to iaOermittentzgm 250 =re w~sttmhds)~a[sj~bcti~~ ic 

UMo$tconsktent wifh Ending8 of tech studjes."' &$.Tfia options papet Eurther states 

1f /I8102 Hodgkissem&, Ex. 52,Attachment(d-g added). A mere ""&-~ve 
con-' without dis-shabie enviromend &&ions or oonseqmcbsbeween the! d a m i n i d  old does not precfude a finding
aItemtivesis net consistent with?he1999Noti@ ofinaOnS tk thats nlrendy been in fafact~)(xurreil.
m A .  
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costs. 

costly endeavor. Therefore, kcggofcom~en~atm. . mserve as an inct:@&-tian 
W z e vallw ti,& in aquatic habitats. 
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"action"is nb action ail. The~ ~ l ~ - r n t a i n sno specific analysis &discussion of the 
t~mpnctionof therooting medium, which severely reduces tree i s  thenom." DEIS hypothetical"ltgislafionn or who, pmisely, would "lave legislative authorities"enact it. 
1U.B-9. "The predominant PMLU has included a bias towards salvaging ...so2 materials that 

EtetLnbnri." Ex. 6, p. 4. 

'65tta&SO,EX. 6,p. 4 ~~~~r e c h  
the mestablishent of tw;es'f>; a.,p. 5 TThe 

P---.-- -
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e inplace as it w a t l y  

tmative9"k B c L n t  tommt 
iadividu&ly or &mt&&dy, 

P 
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Zlhe DEB identifiesei& Ltalmatiw con&d& but nat o d d  f h . "  DEB ED-I. 
Thme eTrminirltezI & t w b  were: 1) ~stridmofindividtralvalley fill sbt P a d  on the tgrpe 

"adv8nced vtsfo* p m w t  to 
US.based on tlae CWA's " 
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*,§a
dm, 

2002); l'.NEflA is last 
possible moment be 
done." 


-. 
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Xb order to ~~h of Won444of the CWA, 33 U.S.C. $1344, &slch= w ~ f l B  

91 Stat. 1600 If 977)). The House Cc, 

- ,  
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I 113-f 4 @, Mz.1B9),baldmg thatthe COEwas 

-- , ~ .  , -
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mn&m or incmm in 
hlllhhtaf Oil 2\ c U I ~ & Q ~basis & $h$y 
prohibitsthe use of'xlfwpsd a m  bre 
an thLt ~in~irC)mmt.~The DEIX pmvw thdtlmotmt&&op mmovd minhgactivities c%nnot 
satisEy thisrequirement . Ttre FWS has zPimllwIyokrsnted. 

' ' -
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[&mi-&of Dedsioa (RODS)] were arbitmyan$capr'tciow...[under .fhtMA]." ,l&b,8890. 
Whih &st caseiavbhed a deuo 
Issued by the COB for vcilfey fills, since thw fills me M y c o r n e d  toviotatr'ons of state 
watm quality standards lormIenium. 
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a&, DEB E.C-63f"sMCRA 
%&QE 702(d) -88 that @die&%dm&@k at R%&P F&leail aotibn BXpixing 
mmpEmee."(empB&s in origixllll)).4'

pc".rsosn~lan$ismfiWiBW a's r e e d y  pmpsed com&pcd 

put ofthe r o o t i n ~ n g ~ e : g g q & ~  ... Productionofsoils that 
will support commercial forestry as part of moutaintbp mining requires selective 

for the sme m s a n a  
and capriciousfot the 
altematiw woItfdvia 
theseviolatiansar my 

4'ThcOSEA "?TMonE"sztment stat@: %e NMlA eatq%m@req&rnmw for 
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Inthe.pmmt case,fhe DEB itseVdema-B thatt i ts  ownreliance on $in-ldsad 
by ?behistory aY such &tigation 
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a8 


8 


anent 
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%Seealso,Bx. 6,p. 6: "Even if mclmatimpmtictss 

with u n m~p;suits,~' 
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analysis does not provide a comprehensiveor 'Yiaalmeasurementfor evaiuating impacts 
from valley 611 construction"and can predict only a &action of "the o v d l  impact on the 

thi:OSM, the studiecswe* m m m i l y  reject& Thisr v j ~ o n  there;qdrementsofv i o b ~  
NEPA. 

"-
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had not yet been& g ~ @ dto rm 

andin trioi.ittioI3af 
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P+ The DEB Conisins SeveralSeriow 

Ptnd fills couldnot be dig 
KC-74);' an8that Wle did not codude h t  hpptcts do~~~llmtlxibelow MWNF 

on ofwatm of the US." DElS ED-9. 
However8as we have &m 

[S]Rrdies desctibed in sectioaEl.D strow th$f o 
the overail chemical*physical, and Molagid 
below El ls  the arab'fentwater quality critcrtcun 
coaltenfly, mtwd flow m@m&are dWd, and macroinv&bmte &veffity is 
depntssed, 

1N1203Tibbatt e-mail, Ex. $7, p.2. 

and 15. 


forest componentat dl. 30C.F.K.8 701.5(definitionofaIfmdme," m M a n&)I. 

"'Seealm, DEJS N.B-5: "...nor could dstadi&mHtiste 
hman activity in a watershed." 

Pi& t)le DEIS ine~fw:t,lystates that"mined sit&$mrty take ss longas 120yearsar n~ore 
to ~~mature forest eonditiw." DELS App. I*p.92. However, CtftdlyTibbt fUSPWS) has 
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fR3e-mtabWg native I.16udmod 
don't h o w  wbat thoI m g - ~  
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POTwe ream,tbDEB f i l s  to meet t f ~ ~legax~tequimabofN ~ P Aaft4 other 4-2, 
fkdrsrral $tamesand must be c o w  to s the defickneierr natdabove Bnd reism4fur 
public comm. 

Email fmm Rebecca Hsrnaw re: Did the sta!w rcpofls go out yet? with 
Attachmat: Mountaimop MininglVellryFill Status Report, Execwive 

Email from Cindy Tibbott re: h4TWW EIS cumdative impact assessment 

MTMNF Draft PElS Public Comment Compendium Section A - Organizations 

19 ~lOf19/01IEPA Emaii Iiom William Hobre: lvmWVF Briefing & OSM Vision, withI A(orhrol: h a a m r e  Sucomuy. A Plmto Address Mount~intopMining / 
10 f 1/8/02 EPA Email h m  W W  Hofhan IC AlternativeFramework 

11 1/2/02 EPA Email thm W i i  Hoffmnam: Mt Top confcall on 1/23/02at 1 PM 
, me--*--

13 U7M2 IEPA I Email tiom William H 0 f h . n  re: Decliued. MTMNalIey FUI FJS 



( 3 8  18llfM2 1 @PA I Fsaail from hgory Pack re: FxacutiveCommittee Discussion,with 
Aallchment:A l l e m  Matrlx fix DDrah ~ v I T M WPIjlS I 

42 9/30/02 FWS 

I 

Mi from Dave Dermars re: FWS Comments ctn Ulapta IV, with 
AU6cbmrnt: FWSComments on 9!20/02 Draft ofChapter N (Almarives) I 

I MiB.omGregory Peck re: D r d  Exec. Comm Srm~nery,wich Attzctuncut 
Discusion Summary, MTMNF EJS Executive Cotuuittee, October 16,2002 - I 

Emil  b i nCindy Tibbott re: Suggested cditdeditianr for aquatic study shret,I with A~~~ Commenrs oaAquatic Study Qunlification !Vrite-ua-Cindy i 
Email Born Mike Robinsonre: Mockup of Proposed new Afternativo 
Framework with Aitachmeot:MmntaWv MiiinkNaileyFiil EIS Alternative 

alternativethat cm't be chosen);I)raR - MTMNallsyAI; ElS Alternatives-
mai it @em Mike ~otrirsgonna: Draft Pwpgsed BSALbcaodve 

P ~ w r k - A q u a t i eIsmes;SBt he,d&IAmbraat:manqWtt 
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1 56 f 12lZ9m2 IEPA 1 Email a a D I t A F T E t $ b m W  

/ LI I lmm3 / EPA Email fiwn Kathy JIodgki9~te: AflM EIS Exewtive CornminceCall 'Tuesday, 
1/28: 9-11 am:. with AttacSment: MTMNY EISExecutiveCommiftceAgenda
I 
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and vJid unpcv?$~* 
9 A  and t l r  wee*$ 
in&aldual p1.w rvl' 

Environmentat FWcy Act 
ia,lacu wn& Lr mpdc qo 
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FourU~sf July Crctk &m;nlw B, ';md cwgr dialukntr m tlm .wJy IX;~ 

lRatw0~klnoutliicm d d bc than 10 me.. G W U P I C ~and surfa~c 
~ c r t p d t y M u ) d b e  m a  &w miniq aaivirica w i d  ~lfeccs t - a m  

wpder qnrlky in kts IW13.1 nriiagB'tqaslm.., ... . 
on lmh p h ~ c d3nd unpicotcd r lnunh 
ms watm would hc subject m s~xticm 

the cOllEEnvadon of visitor u*c rkmg 
wcrlanB tavcl mum, visilon at!I1ii;cly 
Yukon Rlw inland. Mdiuonsl irnpwa 

muck layer. hawing 
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"toc o d e r  deveIopingagencypo1icia,guidunce, undcoordinatedageq dectsion-making 
p ~ c e s ~ e sto minimtee, tothe maximumBxtentpracttcable,the adverse envtronmentaleft'ects 
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1999, stdn @% d.,2000). . 
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10: V&@y$ll sdub2lily. 

Issw 11: Rbff@for rsclaiwtd mtnt9xr' 
*id -&Bas; 

m 
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I can be reachedtoronow in M n g t o n  h We late a b m n  (202260-4430)it mrycne'wfitsto discuss 
this w#h me. end 1 wEl mk Bii H. toset up en EIS StaeringCamitbaa csB. PS,everyone,we m!ly R& 

-*Ah-
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ate 
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=& i?wthe fbt ar & by dnae  far 
icL1 conflfcts w i t h  a 
150 
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be COF~E~ of 
fbr ers forest 

* The S M W  regdatory authbtity could view a forestry P h l U  as ran acc~pb~bte o E W  of 
w.muIetiw hydrologic impacts 

- 
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Thii doc\nxcat wsr. prep;rrad on WcdncndPy, August IS,2001 as e workingcbatt for htmd interagency 
d t s c u s h s  m n p  membersrwrewtins agenciesof the EIS steeringt a m .  The wbbltmdncommandations 
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This documart w? prepared on Wednesday, August IS,2001 as a workingdraft fw internal hterap,cncy 
dlxussionsm o a g  members rtprcsenting agencies of tho EIS stearkg ran .  The prnbtrnulraeommeFnta'jons 
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.a., 
 . .. .,, . . . . . . . . . . .  '; . .  ,1- . , . .  s. . ..: 
.. . . .  ' 7" r r + .  - . r er .  .. . . .. . ..... - . r . . * ; * *  . 
I.". 


.*I. ,".. . .. ...., , 

" 
c 
 . I 

b.
. . , . . ' . - :mf . lp* .  
. . . .  : '*P . ,......' f 

. I -. ',, , . i*'. . X 

f . .. ; r ' 
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--- -- -- 

a single enti& with d d i h g  ssgthtory elrpertise 
a hmework for eBcierit, enviranmdy respodble ptoduotim of energy 

o The SMCRA permit is aka& the pMom for hydrologicaland bioiogical 
impact assessments,as well as engineering altanative analysts envisioned by 

o streamlinedprocesses with improved envitonmd protection 
o r e d u d  proceasing times and costsofparnitapplic~tiom 
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-- 

reforestation,becawthat is a deal \hat gob worked out betweenthe l a n d m  and the mining operator 
under Ule PMLU agreemmt (that thay must appmva beforea variance is granted????). If lhe PhlLU iai For 
pasture- they argue that they cannot require the landownertodo something else (but again- they have to 
aowove the PMLU ad a vsrtnnce ham retumlna M land to fts P~@~OUScandition). lo a nutshall, we are 

%his i*a a&t of Liiscassioaa with aur folka aad fn line wLth wAae 

wMwvor. f $0- to 'Pi= EII t h y  d4.dobt: fit 
t h  t a ~ ~ ~ a 3 l l  i w . 'Po h bale t o  
alt+ikmarivass 
statement on 
jitatisy &a& aetim. 
mitt&, but just a 

daters. 12/ 1 0 .  
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CECT nrrg 
act the Mt 

. ~ 

1 hsvs, rrtta&cad r Mrnmary of our 1129102 p ~ s tCEB mtg. Wew m v h  and edit if n 

M T W F  Draft PElS Public Comment Compendium 



take r r ~sn Affenw. 
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We've spent cw Gornmrned erbaut 4.6 rnUlion, We will spend enother 6QOCto fi Kathy: 
on how the pubtic cbmment period gow. 

Gregory P ~ c k  . 

DOJ far writing their btbf in tM%Rhrwburg crrsa and woufd Ukar to know how much the g m e n t  
fiail aganoi&tc)h~*cxlmntly apein en the EIS and hrwcr muoh w~ apg~ t  XI wmpMe tfieto wr~! 
finst EfS. Round numbmil a n  ftne. 

If you could Itat me b o w  asep I would ztppraclatd It. 

to be slgniflcant. If OSM focuses soley on incorporatingthe procedural espeots of the Section 
404(b)l guidelinas without inoludingthe 'environmental crftsrla', the Ssctlon 4WSMCRA merger 

w 
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ta Summary: area makes up only 2 percent of the blastin~,complaints. Although flyrock amounted for j-
over 2 pment ofthecomplaints ftyroek has the greatestpotential for causing dcatb and injury to 

-
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Tern: 

undw this 'enhanced" State raview process. Aa euch, thei are pushing tor the sdsctlon of 
Alternmlve B in the EIS as the preferred alternative Wils would not be matriotedto any particular 
waterstred size w segment-' but dedsionswwld bt, mads we-byssae under on improved 
rei~ulatowscheme). Undl the administratkm chanasd, we had sadnot to se!eat anv alternative 

deveiopt~d,and ruppon to pun the NWP 21 minimel impact !he back to the ephemeral at 
interminant zone (tho COE may Iw wiffing to pull back to the ephemera4 Wnej. If we can 

-
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FnvirMlment; and 3) Impact onthaPeopta TIIGf&hgs of the truk f- u& p u b W  in 
December 1998. The recommedatbs irseidai: 
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algrmprtahoppbrrmd& to &mment. The onlyothr  && isto correct tht flaw before issuing 
the draft PAS, whi& wuld delay its rrleaoea mioltllm, offour additional months to F a W \ K ' i  
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"Diract lossof stream awlstmm impairment" The qucslionof what portionsofa strarmcsu he 
legally hlld&SMC'RA d m i t y  ww o e d  totbeBmgg v. Robwtson lawsuit The Msrrict 
Court dedaicm in that case &fished thst tbc SMCRA stnam buffffrow regulatim at 30 CFR 
816.57 and 817.57 do not allow mh& d v i t i m  (idudiDg valley fills) within 100 feet of 

& r d i ~ - f wavoidance and &don.  hfiti@on of unavoidklbfe 
impactswould rewire mddnd mphcmm of quatic ihct i rma and values 
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Plearsi~? see attached WP document in preparation for: next waekrs 
as discussed in earLfer (6/10 12:33 p.m.) e-mail. 

Pub% mpcc&eim fw orlatians and Wtcr ddfurition dreplntary 

* alf mining d v i r i a  or BJi resouroe 

t drive yickm m&fl l~~~wt ion  of needed 
solve conwetsy fwG! fe( l~kc t h e  md Q lor sdditional stadia and 
r n A  dowm@] 
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HANDOUT FOR SES/STEEPUMCCQIIII\$ImEI$SmFWSOLUI1ON 
MEETING 

MountaintopMInfngNaliey HI1 
Envfroamentaf Impact Ststemat 

IssueRe-salution Process Conference Call 
M%p21,2002--00 p.m. 

Range o fTmeea: 
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171eDecember23, 1998, settlmenl agreement volunlivilyentaed into by the US.h y Corps The following is  lu, o 4 t w  dtseriptioaoffhe cmmnt p b t m a t i c  dtcmntive fimunm* Emm 
of Engineers (COE),Wesf Virginia D e p m e n t  of EnvironmentalResources(WVDEP), and the Iht June 2002 i n t d  tvozkjng o o ~ yof heDm. 
plei~~tiffsin the lawsuit captioned sl. v. m L Civ. No. 2;98-0636(Bmgg, 
S.D.W.Va.) settled all claims brought against the Federal defendmi (i.e. the COB forth& 

by c&&ining the US.hvironmenfalhoc&ion Agency &PA), tRe COE,the 0ffi;e of Surface 
M d n a  (OSW,the U.S.Fish aad Wildlife Savice @WSi  and WWEP to prepare an 

t o o  heavily t o d  aquatic impacts a d  too Iigk on t ans t r i a )  impacts. FinaUy, the recent Hndrn 
U dccision in H T C  u&ennines the bnsic assumptions of the altcmative framework by bringing 
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fills, 

a p y  as a bri&mmmzy ofwhat fke 
respective agencybetievesis  importmt incohdering any new direction fm this El$or it$ 
altcm&vc Bzuntwork 

7%"fully suppdttsthe statittd purpose of the bflMNF EIS; n d y ,  'to m i d m  dwefoping 
agency policies, guidance, and cclclinatcd sgmcy decisisn torninirnize,~thc 

maximun extent pracZi08b$c,the Mlvaac:uM.x,mmtal Hits to B! Uaitcd Srates 
aMi fkh and wifdlife r- &?acted by mowtzbtop mjningoperstiw....'. TheEIS ahonid 

makers grid tPM:publi~on t h e e f k t ~  mininge d h s t t  md Xom agencyd~ i s ion  ofmol~ltairttop 
prrtsticea. This EIS shorild l a p  servo asrhe stwing pain1fwrepbtory 

2. S t m m  @ect Andpa -mdcmbentkdc aid fi&erlds studies inconchtsive; chemktry study
"EPA continucsto suppon the originalpurpo.sc for the ETS as mted in &n Fed& Register identifiedpotmtirl iaaucs %&at& with seldtm but m~sr~dyis needed to considerdistance,
Notice of Intent. Ourcxpcclatienis for the EEi to evaluate the environmental effects of tints, mmt?+:limlt64datsl~mpllngsea rhus far, not ripe fa impact essetzsment or daision
mountaintop siningf;ralley fill wtivitics, and to develop specific programmatic responses m&&
designed minimize or avoid thc4mpoas that havebees idantifieb" 

havc a high level of *ubli; interest Incentives to pmmote reforestationhave be& developedand 
must be included as commitments -hthinthe EIS. Post Minn Land Use 0studies 
suggest th& in 0-4 post-miningdwelapmertt hss 
ate requc91Edfbrn ihe requhmtstoraturntlm fwd 
prim UW. ~~ctinns h k r p m e n tto ensum %aP ~ U  
etad muart bP; included as commitmmtswithinthe E'IS. 
if 816m%g in the mertt KYh h t isupheld." 
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include wafv cf Mombintop Miniapivat19 Fib, is 
minimat. %'a wlWoura&mcymI)wtwofth$U.S. 
junsdrctiormnl extent, 2) a stram assessment protocol, 3)mitigaci~requimments and 4)minimd arid 
cumulative~mpscts~e.sSolds.Unless this dbcummt csn serve as an umbrella dbcummt that can 
be t i d  off of unda NEPA, it does not serve a Manfor our agency. The Ccrps will not agree 
to a set size reslrictionson the use of NWP 21, bat is working diligently on comistency for Its uc. 

ard that necessaryprogrammaticchmps can actually be implemented by tho agmciea to 
realize 6x1the ground improvements and eliminatethe current atmosphere of ngu1atory 
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At ow meetingon Wsdsy we @$read an Me atlechd rtvbed tram& far the E l 8  mdtho Steam 
Cornrnw fl~IQm e m g  in PittsbJBhJuly 1-3 b refit% AlternstN A mtlnwr to br Me b8seIhe or--- no-s*iar cdtarostlrr £3 b ihe m W  envkoMRmmllyprotective8lSarnsthra sd% of acths  (discountPlg 
edrnhktrelivs B8ta kr#U aconomilconsiderations).and C wbuld be thQ wendm prtfwredeitentative 

much is dkl forOn thc ottm hand,other agencieson the EIS Steuing Cor&tt& feel thnt sU 60 pos$ibleactions rurtedoamitm.The oeWn6ms would bd, t i  by wvi;onmentlll hue ~ r e s  
have somepotcutid merit and full disclosm win show thst a wide mge of solutions wete wrgnt anengcmani. t presumeA!tarn&tva, C &Iba very stmftwto tRecurent 8: and &at B At be a 

cnneccbn ofa&na that !ha w~~~~ayanclrs a p e  ent lha me# reo-pr-e masaurasf m s f M h ~cons~deredas potential g o u e m t  aetiods in the EIS. The Altetndve B analysis will &OW why ephemarel ~ ) n t  

to thct 
enhMtCednronMg Wasbuln-kindmli@tlon aha&) M sMy,posabk actions 

a particulnr action is  not listed m thaptefud suite of AlternativeC. MUM be desuided 8s potemial& b tho body af the altarnscivtnr entdpls,-Id be smabZd 



this altma$vt, the impacts of mou-ntaintop minine/valley fill opedolls w&td bo 
described based npon the technical mdias mducttd to date by the sgcncics. 

AIttrnative C (Agencies9P n l d  Alternailvt) - From tbe6O+actiomthat have baxn 
idantifledso for to reduceimpacts, tbesuite of actions that have boM determined to be 
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D m  Rider said he sow a presentskmyesterday cn the KY streern sesessmmt pmfocd thst the COE if 
k t i n g  as the tool for determining iiNWP21 applies8nd said I looked pretty good. This makes me more 
unnfoMle wi(h 8x1wording of those n?lcdsd &ion6 h Ih% matrix. 

Attachad i a  our p r d s k d  prelimimry attempt to take a zaasrmabla fsrcsirni2e of 

EXBmBIT 35 
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t b n e ' ~ % m ~ y d i s a r r a h h e n e 8 d t o h a ~ ~ d m p w u o l a t h e r ~ ~ b ~ h i n ~  

the hereft El8 (e.g, EfS corn- promar, W ~ t W a m r n ~ ngrmm,need for addtb-tat 

-- , -. 
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Atbtcbment(s):
AtractunentFile 1, 
Attachment Pile 2. 
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I.A meeting summary prepared by Gannett Flming relledlng the dedsio&sreached at the EIS Steering 
Committee meet in^ held in Pltkburgh on September4-6. 2002, and 

Bill 

EISMaeBng 09 04Q2.w~.EIS Confwnce MibSbSO2.w 

b. TheBSStdng;ComraiB~(30anot seeadded whe ftsr W B3in saxring a ttrird party 
miew to c o n b  tbe&WP, in me P M X rrnd 11.monomic mdim. The 
tecwcalexpaaimtb St%itiQa d  desfnibe the deficimci& to tbe 8 i d t k g  publia. The 
wmmie studies muldbe reviewedindapendmtly Barn the I23if 'the PrinClp~fe'd&tterminc the 
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January2004 
Mmh 21404 
May 2004 

Attacfied MIfind an srgenda and informstionon edidr topic for Mondey's eat Wsse by and read (his
document bdwe h o  call to expeditb the discusdon. Sorry this ip so fate b the bay,but other duib  

. The EIS SteetingConunitteeagread to charQlel dl qucstiorrs thtEISto%eEPAps 
ofhe, atteniian Bode Smith, at 215 814-5543 or Sdm&@ep%gov. 

*-
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4. . Sorntwhierem the Alternatives 
scction, thew should be a discussionand descridonofthose alternativesnot considered 

3, 


impacts. 
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possible. 
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)ooday? Did yourewiverher 
ti&.....!! , 
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I am mnfidmt that the EIS wHI mmrnmsndfurther stlldias; and m r n n d  m o n h i q  at a mminimumfor 
selenium, mEtertes and condubivity ...wrywh~reIn Appalachia. 

MTM-related dj&harges and was cot neoessariiyappilcabb to miningactivfly @eneral!y).'In my case, 
Dan Is talking to K4 and Ky, but t5e convrwaratbn also raised a number of questions about how the study 

MTMNF Draft PEIS Public Comment Compendium A488 SectionA - Organizations 



-- 

-We have lots of problems with those secdonspurportingto use trends in 
watershed acreages above valley tills to evaluete theoverall imma of 

upland nnaabove wch fill toe." Does tbirt man that ~ include& 
a-e u~streamofthe mint of the toe of the fill or do % e ~StOD at 

& m n t  is swam loss" and go& on to expiaindat ephemeral areas 
were not consided "Stream loss."as m r t e d  inthe nmaioda of the 

at mu& m& than the acm of stmm lost or buridby fill. Stream l a  
and other im~actscan extend well upstream and downstteemof thcfootprint 
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C!haptm It,Sectim C,inWuuory sectimts-Needs a mjmrct-Wteby sommnrr whd 
uada~tnmdstbe GI= Water Act The CWA isn't &ut identimg it, filling it inFPmd pr&ding 

an, Wta sbbatprateotingand &taining the chnnitzAsphysjcal, md 
biologicdintegrityof tihemtlsm'swwerr, m inAU,wrttm7not julrt &we wfthUspdalfbi&-
Y& mirumnmtdnsout~~s.' 'All states are q a s e d  to have Tier I protection for tbckwatgs 
-it's d l &  the%OM" ofwter qnalityprotech mder theCfemWater Act, tmd is mppasad to 
provide tho Ywclplaying field" firr pmtmiotl ofwetem + 
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There's no far 
2Wll mmreport: 
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By now you ~ihouMhew Chapters t (Purpose and Need) and 2 {ARemafhrerJ)of Ihe 
DEBS (rent 11/12) and Chapter 4 ( E n v h e n t e l  Caneeqmnw1(mnt# a r k  today) \na ma8 tram ~ i k e  
Rchkrson. PItlaae rerviwthese befmWe oerll. Chaptar 3 (AHactgd Environment) k avaLMe but thefib 
era enormous and will raqulre severel @melts14send if you &rat tjin m h p  maw 3,pb
163t me keow and and f wl l  Q Q ~Etfiles to you. Pb$m iaee Wfe of Cmtents inthe WowEna attachmentlor 
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Mike. 

Our comments ar? contained h the two documents below. One list8 Uie cwnmente for Stscticn il and 
Tabb 11-3 and the 0 h r  is a copy of Sectfan W.D.. with Our cornmerits contBined in sMke ttaounh nnd 

MTMNF Draft PEIS Public Csrnrnent Compendium Section A - Organizations 



-

MTMMNF Draft PElS Public Comment Compendium A477 Section A - Organizations 



MTMNF Draft PEE Public Comment Compendium A478 SectionA - Organizations 



-- 

, To: 
' 

12/9012602O&S@ 

8ubG 

Kathy... l hPNe nviswed Gary and the W b d h g  ESD s M  c b m b  end brewed through theuiW 
areas ofthe US CD. I concur wlth the expcassedconcerns. l?@ CRtWCAt component howewr isthsf 
the edraft"rnalntalns the good s d m x  Rndtngs dab. Even though these ardence findings are not mfkkd  

to: EPA 
m12123/6811129M @&@& 

)I61)UVF 
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(See attach& file:O W  M P A  Comma& on&&'EtS 12-02.wpd) 

--= 
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7. T~P?
~t&eof.wiaSthmtt~outh e  do-t gf-
tItertparti~&gtaCtiim ase g o k  tohappea Bet& d k '  e 
w m  dm& itwould,.* os "Under rhlsattarnative, COX3 would,.." 
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tho rigs prohibitcoltsirtdon of 
&rm 
wooZd 

t is OSWs pmitianthat,shouf.13ttre CWA contain 
ad.. . " i ~ ~ t y ~ t t o f o l l o w .  
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fyi - here are the leg81 comments I've providedan the draft EIS. 

f o l h ,  e.g., . the%erspersalofvarious"abrnatiies*and "sctions." I would sugpst
ma-(9 thought be given to how to explain to the reader the rdatlonshipbetween 

aft E B  under the Glean Water A& (a rsvbw 
. fohn Forren her sch@duleda conference 

call for this thurbdayto discusa th# issues identified in my mdw. While I Found no fatal f i a w  in 
my review, I rated concerns t M  some of the diwIr$aionin the dwument g%wrise to L have been controwrslal under both SMCW and the ~ W Afor ~ometime(kg., the 

rnmning of the stteem buff@ zonerule and tJw mlationshipbetween !he 404 pogrom 

in the preamble to the filf that itWBS generelly canljfstantwith past practice; (3) tegal 
difficulty with the dlsmssion Crf the relationshtp between the section404 program and 
an8degradatian rec)uirernsnts;(8) nrruracy d various chefrrsdetizationof CWA programs and 
r~quirements. 

Attached helow are my comments. If you'd iik to discuss prior to the conference call, ycru can .$omaf the d i s c u ~ breach me at 202-564-5488. &e., the four%to l e e  panagjmph)would strowiy suppart UIaf 

R 
MTM €IScomments Rnsl.w~ 
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-tkdiaaambn uf a f W q M M  a It to d k y  @is was pretty cMIfusing to me. It 
obviourilytoucSlw on a very imporbnt 
to bgiven to h WfhL issue is dis t 

h u e  in the E18. 

I was uncomfortablewith how much of thb discussion was presented. See my markup 
for more deb!! In certain respects, the dlmsskn was not accurate; in others, ownrtated 

of !ha 'alternatives.' in general, I found the inclusionof that section mado it much more 
difficultto understand the array of altrtnafives. I'd be inMrested in discussing why it is in 

In my case,8swMm, much dthb d 
unintentbnalhl that the 0,rosrrarriwaw impf0~erlY8dnzWattppl wlor toftm Bmgg 

be&~dslor detrimental. However, if there &re any possibleeffect remainingon the 
specks.I think the corpsobligation to consult would remain. Suggest changing the 
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3-2 - l3ere.mm y  strong and significant statementsmade that the conditions in 
the 1996 biological opinion me not being met. If I were OSM.I'd look closely at 

D-6 -
end o 

MTMIVF Draft PEISPublic Comment Compendium Section A - Organkations 



From: 

In summary, to redlfy the$o concorns wrarW require mmffment d r e 6 m  that we don't haw, to spam 
aiwm the current schedule, I praposewe foaue on mvbim oftha DEIS for now. fhQ bloom's off the 

Jeff bbrwgM I up this morning. gbny for the cmfmim. H ybu muld 
r w n d i l ~ . ~ .R d d  helpmaetitouttothsrestofthe 

Cents* 

-d 
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was a d d r e d  to JeffA!5. Iem not sure who achranyreceived it as . 
IunderstandJeff has been mssigned (?). 

- -Or ig ina fbegp-
John, 

Sent: Monday,Janmy 08,2003 W:4f AM
From: _H 
~ t o : t l ~ f f m ~ n . ~ i I I i a m @ e ~ ~ m a ~ i ~  
Sent: Monday. Januery06,2003 522 PM 

JohnM 

John 
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Year byow. 
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RTC's methodology i s  so buoff that thc isolated discrepancies pointed out by theOSM presenterwill 
explain away rhc remaining %%offill qmoc availablefor valley fill sccording to R E .  

watarshed modeling incoxlsistendes with rqmkto regionallyderiveddata compi~redwith site-specific 
iaformation. Indeed somc water&& wen witbdrswn from consideration an vaIlcv fins bv RTC when 

arc noted hthisldtrz rsp&dw 16 their paminencc inthe &A &we 2 otadeling effort. Outputs 
sumlied by H&A rnodelmg, essentiallythe resdk of h e 2,include thefb~owing: 

--

MTMNF Draft PElS Public Comment Compendium A-493 Section A - Organizatirtns 



In this fashionIX&Ais able to take thc RTC output wbich nptesentseffects on coal productron&om 
defined MTR sitesand estimate thc smovnt of lost production a p ~ i t ythat is m&dcup f ithe same 
=@on. Not d l  ofthe lost caprcity may be made up from the sgtnaregion: iffor example, it mcrkes better 
economic sense to import coal fromoutsidethe region The followins table shows the cumdative effects 

From the H&A Phase 2 Repat it a m the h p o t  to regional cod prodwemisoonsidsably less than 
indicated by the R EPhase 1 work, p r h a d y  due to r e g i d  capacity at other miwe to substantially 

As par! of the H&A output it is evident that with w without valby flu rcnrictiaas the mining cepcacity of 
&e regian ir in dectine. Bctweea 2001 and 2010 the mun]cad prodWhn frtmithe r e m ,  usingthe 
15% ROI unconstrainedh a  case,dmtaseaby 25%. This appears to outweigh &e r e g i d  percentage 
&ticnu shown abaw brou&f about by pomMe nstrictions an vaIlcy Ails. 
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Commanic~tions IBSUW: The following qiicstions bsgin to i h t @  the key issues that we anticipxto will 
bc raised when the DEIS is published for public mviaw: 

, The agenoies comrnittbd in &air 1998 settlement to complete the ElS in two ycaiq why has &a 
EIS taken so long to prepare? Is this DEIS fib consistent with NEPA rcauiremcnts and does it 

4 

of 
n 

. Since d t m f i i b  

-- - 
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QWayfinding onthe petitianlW mountaintap mininges one of the thraats b this splsdes,and noted 
that "unfortunately,tha area of We country with thhlgh@-stdensity ofcmtlmnsIs oleo in a coehnining 

David L.V& W 

If the Stewing Committee agrees that I- abwt these reauks should be mentionsd In the &IS, 1 
could write a mude of eenkncesend figure out where they should be ptacadh the docu~ravdihavean 
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December 2002 
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DRAFT, DELIBERATIVE,PRE-DECISION&DB W TDISmmm ORCITE 
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In antidpatbnofour call on Thunday,we wrwM appredEtteeveryonetaking mothorlook at me attadtd 
flow chartw proposed syear ago for e 759mminlmlnleffects thresholdTw NWP 21. We h m  

W$QhcuMaKkt totaddethe 
the mm 
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failed to mention it in the E~S. If tha barn agrees f i t  thl; nmds to be Included, I draft& e 
narammh. I don't know at this mint whore It be!onas in the €6,and thou& thet those of you 
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In additionto requiring large blocks of forested habitat some species have o&,r special habitat 
requirements that exacerbate the impacts of mo~mtaintopmining on the species. The ceruiem 
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April 4, 2003 

RbN 


MOUNTAtNTOB SURFACE COAL NTtNING 
MASTER STRATEGY 

streamlining and consistency 
3. MTM EiS Agency Commitments 

I. Key Elements Summary 
2. Master Strategy Details 
3, December 6, 2002 Pu'btic Notice f2xpira%b21 of NWP 21 
Authoritations 
4, January 'I0,2003Public Notbe PCN Requirements 
5. January 10,2003 Public Notice Regulatory Guidance ' 

6. ts&r (m*fIgdion) 
7. Exampie NotificationLettersto Summit Enginaeriw . 
8, 1989 Army mid EPA Enfarcement MOA 
9, Faa Sheet Summary of 1989 Army and EPA Enforcement MOA 
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Notice%infmingmlnhg mmpaniw thert new auShomflonrwould be required, and 
providing guidance an the nwW P  21 requirements: 

c. Decembr 6,2002 reminder%at W P s  expired on February 1I ,  2062and 
any furtherwork in waters of thU.8. Febmary 1t,2003would require 
raauthorization 

d. January 10,2303,providhg eddRlmenl ta W Gampan 
cons sming NWP 21 requiemen& (R%gulatoryGut 
02-2 mw' 

g, Numerousmeetings have occurred with some mining companies,consultants 
and coal associatiam in WV, KY and OH. The companies initiates some and We Corps 

:The Natlonetf Mining ~$wcMan18 Yely canmmed about the 
inioma80nalreqdnmlsnts for ob&inE~new NWP 21 authorIj?atknsfur i3xlstit-g
operatlans,mdabout We time it is takfng t~praxes PCNs. NWia Jso objtx31 tothe 
ssnZencca " T h  appfk:anlmust bB nbt&xf af th8 d&@rmin&tbninw M 'b f o m.4ny w0rk 
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(3) Ask States to hbst and mn pmirtting workshops In each of the tho 9%~ so 
tbc9 new rB4uirmW and prcwldo guidance on how be& to 

generate a complete permit appli~ertion ( C o p  mn k ready In 15-30 days) 

(6) Continue to pursue sl plan to emblitsh a self-&ud'Nryd program for each State 
to assist mining mpanles wFth &ott% to mme into compliance 

would kav i  mining companies vulnarabiad to iegd &&lenge and a d d  moult in 
shutdwna. 

0 

8. 

m- 
- 
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continue to implement the 3 regional conditions in WV and KY as described 
in the MllVI EiS No Action Aiternetive 
through a coordinated interagency process, make case-by-case determinations 

EPA w u l d  

d. Amy will NOT supplement the MTM EIS to didosta tho results of its independent 
analysis of thresholds because the MTM EIS does not contain the Infomation 
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eliminated. While the Corps current@belwor that the Strem bessmsnt Pmtocols 
am the wperiw regtrkt~tytabl,ti%&Indeprsndent anal@swill verify this assumptkKI aml 
If it proves false, make new recommendationsregardkg thresholds. Any regulatory 
changeswould,be accomplished by notice and comment rulemaking, as appropriate. 

authorization was before March 2002. A conservative estlmate would be 70 potentiai 
enforcement cases considering SMCRA permits issued prior to March 2002. 

d d  On 27Maroh 2003 In t~xirt@on,KY, ParWptinte " nind USEPA r@$ras~nta~va&am HQ and Regions 3,4 
and ti, USeWS (Frankfort, KY rpffiw],KY Div&imaf Water, KY Dfvitsian df Surface 
MSnkng Reclmeffon& Enforc@ment(KWMRE), and the Army Corps d Englne 

. me dfvisbn ;es8 well as Huntlllgton, Lsutsvitle,N.&stwme& Piiburgh dl&&$$. 

the catcsg6ry @amnnIal,frvtPzrmmb,rrtot ephiememl), extent md qudrty of w&tersthat had 
M e n  impslcted, 

f. USPA-R4 a deadline to 
ee#-report u n M h  and working w/ the 
Nanonaf Mnlng A n w .  
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1. 

revie coal mining a m a s ,  within the 
next 30days, to d&tenineextent of gnfommentIssue. A Corps intra-agency 
conference calk would follow .to discuss the issue. 

W m b e r  8,2002 Public Notlce Expirafion of MNP 21 Authorimtions 
January 10,2003 Pub& Notim PCN RsquEremnts 
January 10,20Q3Public Flotiee Rsgulabry Guicf$IICB Lettgr (mitigation) 
Example NoltiicationL&en to Summit Enginewing 
1989Army md EPA Enfommant MOA 
Fact Sheet Summary of l983Army and EPA Enfbrcement MOA 

, 
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Awolications: there are approximately90 incomplete applications *pendingain the 
Huntington District for Kentucky, Ohio, and West Virginia. 

' ' 
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o ~fteran agreed upon time for self-auditing, Cease and Desist Letten Mountaintap Surface Coal Miningwould be sent to those minin~owrations that sim~lyrefuse to come into April 17, 2003 Principal's Meeting 

Eng lrnpactdl
bt ratow slill 

+ e&mment opfiatrsr and tirnelllntas 
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Seafoa XVJ3.l.e. MJtigatfoa;P"prmglaph Tbe hutdcntcmc reads 8s if tbc COHand SMCRA 
agenciesare the ones rnspcasb1s fatd o h  the rrtidgzt3m 
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&aft as I& &it;cd by Qreg Peck Some are not suit& forweb postiagO 
but were developed in anthiption if* asked on the tejeco&tt.slbt with me& on 5B9. 

- - -- , , --
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The Fish 8nd bMd,&~Servioe is e W e e d  and sfgnatoryofthishffNS. They haw Mly 
partldpated In the prepelgtfon of this EIS from its impfiwr. 

Q. Was the release of thia EIS delayed by disagreements betweenthe Corps of Engineers 
and EPA? If so, what was the nature of the argument and how has It bean motved? 

EpA end ihe COE sre discussmguseafthe kvmofVM Bmgg oetUOmant aptmwnt (i.e., the E&wa 
~ t e ; r s h e d M m J h o M I m W 2 f p s r r n X I I w ~ a C O E R w ~ ~ ~ & ~ WV2fWd.a 
and WkwhQffm M El& IMsPtisnmJbnhas not ~~~d&yad fina6zrpbon of Me ElS 

review of ~ e d t r m lCWA, SMC* ESA,-w, ~ n yend cwnterpart state Gqui~m~ts.  
NS unddr@Jm agency headquartersiwhw by poIfcystaffand attorneys. MmNngin 
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.emrrOseJ lea s,wpa~utj20 am ewujqms penuwm ew 
sumpuq atnsse Q slaa h@epBFa4pagatad pow e& Q ~ K&unutmw :,p$8p6a~ 

aqr Bujp!nard u! nwwmns;s! rw'~)ru!8alkawqnfh~psaq -payuqw ppue 4 ~ u a F s '  
' a vm.ua@wfof $1 lac8 JnQ ~suolisrl* w d a $ r murn13 penardq.q&% aauagluo~ 

w!sua~wedoB u l u ! ~do$-ulwuoaur6upq d?q wop peg#u!p~oa:,sno~a@h 
fjulywmpun ms sepue6a q w  pue jafc1pajJaNo pue \dd3 's~eeu@uz~ps&o3 ayL 
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g&ernrnentto Issue dear for ntnnr authorizations-yet all OM W P  21 

authorizatioh expired in Febmty 2003,and could not be  extended or grandfRtherea. 
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nt of:the Interior 
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Via Emnil (forron.john@epa.gov) 

Mr. John Forren 
I3.S Envir.anmental Protection Agency 
Region III (3EAJO) 
1650 Arch Street 
Phiindelphin, PA 19103 

Dart: 
AIptil 15,20C& 

Re: Supplemetntal Conmants on Draft Progrmrnaric Pavironmental Impact 
Statement (DEIS) on Mountaintop Removal MiningfVollley Pi1 l Activitlc 
itl Appakwhia, amouneed st 68 Fed. Reg. 32487 (Mary 30, 2003). 

ttan No. 
Et. 

&2 
Dear Mr. Forren: 

A@ IS, 2002 

The West Virginia Highlands Conwrvztncy and the Ohio V a U q  Envimnnsentnf 
Coalition submit the following supplerne~ztzkl cornmen& on the Draft E3nvimrnental 
Impact St~terrtent (DEB) for mamtalntop mmovaf mini and vaflay fitis in Appdachi 
These cotnmcnts supplement prior comments submitted on January 5,2004. A@ IS, ZDM 

Wc demonstrated in our initid cnminents that rnountainl~p sem$val mining and 
valley fills (IWTMNF) are associated with violarions of the strewn water quality criteria 
for totat selenium in West Virginia. We  criticized the BETS for hlwly claiming that "tl 
EIS stt~dies did not aonclude that impaxlots documented below MTMNF operations caua 
or cotltn'bute to significant degradation o f  waters ofthe US." DEIS, p. n.D-9. We, also 
criticized the DBIS for faifing to propose any remedies for those scslenium violations. 

A rlew study released by the U.S. Fish and WiIdlife! Servim (FWS) confirms the 
seriou.mms of the srtbnium problsm. During tha spring and summer of 2OO3, PWS 
conducted a survery o f  selenium irt fish, water, and sediments in streams in southern We 
Virginia. In a January 16, 2004 letter to the West Virginia Departme& of Environmentr 
Protection (attached), the Supervisor of FWS' Pennsylvenia Field Ofice, David 
Densmore, concludes that: 

Sclanirtrn was premnt in all fish smptes. 

* SeLeniunt is biaavailahle in West Virginia streams, and viobtions o f  the EPA 
selenium water quality aitetion may result In selenium cancentrations in fish ths 
could adverscfy affect fish rqwoduction, 
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Mr John Eorren 
January 2 t ,2004 
Page 2 

In some owes, fish tissue oancentmtiom w e ~  ~ e a r  levels believed to pose a risk to fish- 
eating birds. 

In tight o f  tlris study, the DEB has BO wietltific has for claiming elat MmMm 
operations do not cause or contribute to &&%ant degradation of waters o f  the U.S. The FWS 
study demonstrates fbnt stgn,nificant degradation i s  &heady occurring. EPAk 404(b>(I) Ouideliaes 
prohibit actwitieu that cliuse significant: depd&on  o f  quatic ecosystems. 40 C.F.R f 
230.100.  'ker~fore, the: DEIS must addross &ia isw snd prapose remedies to efimimte all 
existing arPd potential stream degradation due to seieniutn contamination fmm MTMNF 
activities 

Courmd for the West Virginia Highlands 
Conservancy and Xhe Ohh Vnliey 
Environrnmtaf CoaIitioa 
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W". '  ' .  ' , .  . 

Selen~urngained rccogni&onnmmg resemh ximgsls, regvlutary ituItroritSu8,il-nd 

fiskerios rnanwcn in &e la@ 1970%w b n  the ian 
Ilake, North Cmttna &l@mumretswd in the wwte from a cd-timd power plant entered thc 

Recamndations fbr  Pre-&-%heAssessmnt of Selenium Hazards lake, kiikd the tish cornarun&y*and c w ~ dmidha1 iimpacts for many yearsaftcr sebnivm 

Associated With Cbal &+finingin %VestVirgi-nia 
inpuffi w m  stopped (Cilmhie a d  Vm Horn 1978; h m l y  1985a, 199%. ?.{XMa). The primary 

fesrmcr ImmM from betews I ~ k t :were: (1)  E Y C ~small tacm.sas in wakxfmne sebniurn can  

led to devoBting effem om ;tqutfljc Hec?,and (2) Once &eniim bio~tccztrnuiution in the aquatic 

food .chzt'ia begm it k too late to intc?mcm-p~-pollutbnassessment and mana&ment are key 

to ptewnting impcts, m e  Iwons fmm Bckw lake WE inshmcntd in the development of 

t 

The lemm fm Uekw?w,I&, supprlfted By over twt,decadr:~of* r w m h  findin@from 

mmy other lwarrians I%rouphoutNet&Ameri:ca Qm1y I W h ,  ?c)99,200Zb:SLontp 1998&, 

Wmihn 21X)4), undw~wonrs the need to tak a pwventive a p p m h  to &sr?feniumpttliutim 

thin amptlng to dcd with it &er ~o&ami~&mhtrs taken place. With respect to coal miwing 

lfiimm&spre-mine asse%qmnn,Fzv.lure to adopt this apprcmh cmsn3.y womn the ~wlentum 

pllutinn atrd 9qi,%x:iawd ~oEugicddsks ah81have emer@d in West Virginia. Qlenium-%Ia&d 

January .4,20()9 
ly, much arB~tntbnis focuwd on manaeemcntand 

regalatclry aulhorirjas in the SWB,an8 it  is iPttp~&vtithat entilanmcnully sowd arirans be 

r to s m  tka escrrtatjug e h t ~of wibspread sbniuin pulh~oinn.UGbg pre-mi@ 

evduati~nsnm sttfegud tratucill rc?suurcea by diuwhgsite-spilfic&k Itsse$saenK and rhk 

rnm-cnt to take plaw. This L the prudent, environmentatlyrcspnsihlecmr&of aciion. 

&&ground mMenturn 

2 

-:~. .-. . . .. . . . . , , . - . . ,, 
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Adopmg &is approach wilt hcnefil the statc and the mining industtry by demonstratiilinlr, ?hatall 

mivitim arc k i n g  developed and implemented with the goal of preventing selenium pollotion, 

thereby minimiring waer quality iwues that may lead to litigation by federal agencier and 

conservatirm groups 

RecommeRded Procedure 

&ologlcal %sessmenl~s lhc fmt  s k p  to undersutndtng the wvironmentul risk o l  

~ l c n i u mat prospcuvl: coal mtnes. tt rs cswnllal to dektmme setenturn concenuAbons ot coal 

and ovcrhurden that are l o  he moved hcau.w once these mawids art. expnsed ko air and 

preciprtation they can leach suh%tanriat quantidcs of selenium &g., Ihvts and Buegly 1981, 

Hmtoa ct a1 19X21, which hegins the mohili~ation proce%q and rhmt to itquatic life. Because 

wlenium coacentrrtuans vary wtdely tn cost1and waste i w k  at a mine site ( q . ,  Neaton and 

Wagner 1983, Dcshorough el al. 1999). a thorough represencation of Ehe pogrdpfuc arca and 

deplh of &sturhnncc must be made. This entails making a minimum d o n e  con: drilling pcr 5 

acres, extending tnlo the coal hcd that is to be extmcted. Two samples (about 450 grams mch) 

arc takcn from each OCW: one conatsting of overburden material and nne of the c t d  i~wlf. F ~ c h  

sample is evaluated using a pa%$ive leaching t a t  (set: Reaton et al. 1982, i>esborougk et al. 

1990) The first step rs to crrrsh the coarse sample with a hammer to produce appmxhately pea-

sia or snldler materid. The rewitant material is mixed and some is put Into a beaker with 

delimized water (pH 5.0-6.0) in a latio of I park samplc to 21) pals walcr (use 5-20g r i m  of 

%ample and 1011-400rn~lliliters oi walt:r), [ s t  stand for 48 hours, decant and filter (0.45 

oltcromear mesh) ~ h c  Itquid. acidify it in pH 4 . 0 , and ana1yr.e the liquld for selenium 

cnnrentrahn ustng a method with a dcteetion h i t  4 pg/L (pm-vr-billion). The results of 

these tests wit1 generrte a spatial profife of selenium mobility at the pmsfrestive mine site and 

allow a .aere.ning-Jew) evaluakiorr of hilmds to quatic life that an he used to @ide aubseqrltlnt 

a s w m e n t  and regulutry decisions. 

XWtu&hgSelenfum Conwntrrttioiis 

The lrztditmnal spprtwh Lo evaluate waterborne mlenium conccnmtlons is to compare 

thcrn to the USEPA national Ercshwatcr criterion (5 pgflJ. Conccwratians exaxding d%e 

criterion shouid be viewed r t ~posing unacccpttihle risk to aquaric life h a u s e  of lhc ttkefihood 

of hioaccurnuiadon in the f i d  chain However" then! is a p w m p  hody of wenttfic 

infomalion which indicates that toxic impam to aquatic life can occur when ~wlenium levels 

rench 2 pg/l,, parricrtlarly if the %ktrium is predorninanify in the selenite form (which is the case 

f'or cod mine sekaium), md the ccmtaminated water enters a wetland. pond, reservoir, or other 

impoundment (1wnkcnkrger and fIngkrg 1998, Skontpa I L-)98il,Hamilton and I ~ m l y  1999. 

leinty 20112h). Bccause of thew finding. a value of 2 pg /I,hw bebe recommend& hy .sevcrai 

wlenium oxper& % the co~vnlr@ir>n limit neccwwy to protccl fish and wildlife (Pekrstm and 

Nchker 19%. Maier and K~iyht 1994, Skompa 1998h. Hamilton and Imnly lH9, femly 

2002h. Hamilton 20041, and USEPA has begun a ~ v i m / ~ v i , a i o n  prtrccvs Lirr their hstiodal 

Freshwater criterion (USEPA 1998. Hamilton 2003). Mnreovm, hsed on broad expiienrc 

deahng with a variety of selentunr cun&minatinn issum, includ~ng coal mining wastes. the U S 

Fish and Wildlife Service md r\ ~ r t r n k rof state water quality agencies have adopted a value of 2 

pg8,as h i e  mmagemenl or regulatory standard (,we Enphcrg et al. f 998, Skorupa 1998b, 

Warnilton and Iemty 1999). I recommend that 2 yg fiahe adopted as the maximum acceptable 

conecncratinn of zlenium in warewater, drainage, and laichalt: aswciaixd with coal mining 

artivltic~in West Virginia. 

Cornpmhenslv~Asslessmerit 

13y exarnininp thc results d the Icach tests nnd applying a 2 pg W L .  water qudity 

o b j e c t k  field si@swhose d~sturbmce by mining would pose a hward to quattc lift cnn be 

quwkly tdentilied. 11 clear dangers are cvidenk -Le.. t c ~ h a t e!+&mum c0nccnbatlons exceed 

2 p&I. -then n rs dtf.~~rithle mine mto cxlimine the operational charactefistics of the prof~>ried 

the eonkxl of a ti-%rep comprehensive aqsessment that includes provisions for allering mrne 

ope~utions. estahlishhg T M I ~ I Afor discharges and, in one xenario, not permitting the prcrpawd 

mine to ihe developed at all <seepage 5). This approach will &low sib-specilk harard 

evaluation bawd nn Imal hydrology a d  biological conditions, and prtrvide a precis fine-ltming 

oC the scr~ainplcvel msessmcnt gcneratcd by Chti leach icsts. 17rc methods used for 

hflcological, biological, and hazard o;-3,gt?mnentarr:tcchniqws that have M n  lrctd tested ilnd 

published in the pwr-reviewed titemtun: (Lemly 2M12h). Technical guidance is available fix' 

rho,% unfamiiiw with gpeciftr: components of the prncedv~e {email conlacs dkmly@vt.cdu) 
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v Q 
Envirortmentalgoals met Go& not md 

cnvironmcntatly sound, wcnt~fically deknsihle decisions on mine pcrmit appMcations 5' v 
Mining is permissible Mining is W prmissble 

Determine &w&te selenium bad (TMDL) Mining is'pemrksibla 
V 


Identify mine operations neededto meet lowl 
P 

Evelutpte feasibility of mine in meeting environmental go& 
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